
































Now/ Amazing Opportunity to 
Get Started in AVATION! 


OVER 100,000 STUDENTS ALREADY ENROLLED 


At last you can get ready, right at home, to prepare 

for a real job in the Aeronautical Industry—or to 

soa) the gi, — through these complete, 

brand new LECT SS IN AERONAUTICS! Written 
Prepares for Written especially for The NATIONAL AERONAUTICS COUN. 

CIL, by outstanding leaders in Civil, Military and 
CIVIL AERONAUTICS Naval Aviation, assisted by dozens of top-rating Gov- 

ernment specialists. With their authoritative help, you 
BOARD Examinations can now acquire a thorough foundation knowledge in 
every branch of up-to-date Aeronautics, and be ready 
for quicker progress as a flyer, airplane mechanic or 
expert factory worker. 


x you are eager to fly. or to get a job in an airport or factory 


for Pilot's License 


but can’t attend a technical school —you are one of those for 

whom the National Aeronautics Council has made this low- 

cost home instruction possible. After months of preparation, with 
thousands of dollars expended, it Is now completed ~anad you can be 


among the first to benefit from this great achievement. 


How Could It Be Done at Such Trifling Cost? 
It was possible only because the National Aeronautics Council was able 
to secure the cooperation of the most famous and most highly qualified 
Civil, Military and Naval leaders. With their aid, 1028 lectures have been 
h are outs dling 1 their browd seope and " \ 

lor ean Piews A. Lin ke inane a 


aa ’ ‘ tt ers, 3 ‘ * contributers to this ¢ . a ne ; v ins <0 
a> Weekly Lectures Instruct You in All Branches 
t ‘ y issue of Ae nan ‘ as “ ecture } r erent 


MAIOR -ENER TAMES They come to you 
hectuet K Af \ i P variet nb the subjects ver 
j r \ \ ' the work 


See the WIDE SCOPE of the 1028 Fascinating Lectures! 
Here Are Just a Tew of the SUBJECT HEADINGS and Specialists: 
SPECIAL IstTs Nils H Regdere-e 


Assistant Chief 
ibrary of Congr 
H Webster, Des 

America neer, Eclipse Avis 

Harold E, Hartnes , W. Davies, Fli 
nder of First Pur- Engineer 
it Group, A EF 
Sanford A. Moss, Con- 
ng Engineer, General 
if formerly 


Theory, Practice of Flying Airplanes, Engines, etc. 
. . . ) hn H. Jouett 
: por r nt itical 
of “Commerce of 


Operations, Communica- . ink iventor, 1 Steadham Asher. Maneee 
tions, General Applica- Lin ainet ae : Birmingham fur 
tions, aay and Civil MR iy President, Airport 
aylorcraf iatio 
Fred Smith, Canadian Edward Roberts. Pre 
Colonial Airways emy of Model Aer 
is P Harrison, J. gs. Charles B. Ripley. E 
Weather Bureau Aero Insurance 
i berson. Guiberson 


Sec’y 
Nat ionalAeronaut icalAss! 
rae © eee, SS. Conn 


d Geodetic Survey 3.456 Pages! 





Only 25¢ a Week! 


Stop Any Time You Like 


Here is the Practical HOME 
INSTRUCTION that every air- 
minded man has longed to get! 


This clearly written home-study instruction by out- 
standing active experts will give you a valuable 
head start—will help you to qualify more quickly 
for the job you want—will greatly speed up your 
progress toward the big opportunities opening up 
so rapidly in Aeronautics. 

Over 1,500 photos, charts and diagrams. All 
through the lectures, clear pictures assist you in 
comprehending everything quickly and completely. 
Wherever a photograph or drawing will help, it is 
furnished. The specially prepared illustrations av- 
erage 2 to a page, and add immeasurably to the 
fascination of the subjects. And you get air 
photos and maps of 24 principal airports— 
without extra expense! 


Think of Getting Instruction 
from Such Authorities— 
for ONLY 25c a WEEK! 


The authoritative character of the instruction in all 
four main divisions—-all through the whole 54 
AERONAUTICS—is guarar the n of the Ad 
Editorial B 1 the right Under the 
general supervision of the lectures have been 
prepared by nationall authorities, including 60 
active Government 
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Wrap Up 25c¢ and Mail It Now 
for Your First AERONAUTICS 


National Aeronautics Council, Inc., aoe 8010, 


37 West 47th St., New York, 


For the enclosed 25¢, please 
of AERONAUTICS containing the first group of 
lectures (THEORY AND PRACTICE OF FLYING; ME 
POROLOGY, NAVIGATION, AND INSTRUMENTS ATR- 
PLANES, ENGINES, AND ACCESSORIES: AND OPERA 
rions COMMUNICATIONS GENERAI APPLICATIONS) 
prepaid. and enroll me for one year. You may send 
me AERONAUTICS weekly at the rate of 25e 
a week until I give you notice to cancel my enroll 
ment. For convenience in bookkeeping you may 
bill me once a month for such lectures as I receive 
It is understood that I may car 
and pay only for 


send me the first issue 


cel my enrollment at any time 
opics ac tually 1 received 
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WISH I COULD 
AFFORD TO TAKE MAN, YOU CAN‘T AFFORD 
AN I.C.S. COURSE, NOT TO TAKE IT. THE 
LIKE YOU! COST IS LESS THAN 
$10 A MONTH... 

AND MY FIRST 

PAY-INCREASE 

MORE THAN 

COVERED THAT! 
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BOX 7698-J, SCRANTON, PENNA, 
— Without cost or obligation, please send me a copy of your booklet, “Who Wins and > 
Why,” and full particulars about the course before which I have marked X: 
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In This Issue—Hundreds of Fascinating Articles Tell the Latest News of 
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No previous | AComplete Reading Course 


KNOWLEDGE of so oh ance 
the Subject REQUIRED _ int e Fundamentals of 


HIS is the time to get into ELECTRICITY c L T RI A L 
Taxa the big money that ELECTRICITY brings. 


Never before in our life time have so many new 


electrical jobs been opening up. Every day manu- 

facturers, laboratories, engineering concerns, uni- 

versities, government departments and radio stations 

send out the call for men schooled in ELECTRIC- 
ITY. Now increased production for military pur- 


poses increases the demand still further. Operation of Electric Meters 
_ Soon 1 The Simple Electric Genera- 


You don't have to be a graduate Electrical En- r 
10ds of Generating Elec- in f ) Armature 


gineer to get in on some of these jobs—many 
require just a good solid well-rounded but practical Ele ~~ oem Winding Tests 
working knowledge of ELECTRICITY. This big pear ary Cells and Storage Armature Winding Direct- 
4-volume course gives you this ready working Batterie Current Generators 
knowledge, quickly, easily, by spare time study ll and Anr iator Cir- ct-Current 
and experiments right in your own home AT ts : 

AMAZINGLY LOW COST. With this course as pregraph anc felephone ent and illumination 

a basis you can go right on and become an ELEC- otete tT ‘ amination Sesign 
TRICAL ENGINEER and make still more money. - BOOK 4 

BOOK 2 ry of Alternating Cur- 


An Expert Teaches You By wm’s Law and Unit ‘ren reset: 

e ° m Measure ] a ations Circuits 
Practical Application Cal epee of Electrical Ci — Current Circuits 

— in . ettamne lterr ng Current Gener- 

The author, Frederick C. Raeth, has had years poate Petter Cannes —_ ator 
of experience in practical electrical instruction. Resistance Measurements a al , 
He is President of the internationally famous Electric Heating eee aoe ee Motors 
Canadian School of Electricity and formerly was penenetion : ! tir ', * oe ‘heme 
Vice-President and Educational Director of the yan MB a t } ) 
Milwaukee School of Electricity. He has written ‘i . ' Alternating Current Meters 
many books on the subject His method is to The Direct-Current Motor 
teach you by practical application—actually show BOOK 3 gy ns EHD 
you how the principles you are learning are used Electromagnetic Induction : Contrefline Devices nessa’ 
in motors, dynamos, electro-magnets, radio, and Induction Coils, Condensers, Diesel Electrical Power 
the big rapidly expanding field of electro-hydraulic Principles of X-rays Plants—Home and Light- 
power. Everything is simply and clearly explained Galvanometers ing Plants 
and ILLUSTRATED with nearly a thousand il- 
lustrations and diagrams. There are over 1300 Peeceeeeeaa e222 ee e2e222 


PAGES, each of the 4 volumes is bound in ultra- i MAIL THIS COUPON NOW 


fine library cloth, durable as well as handsome. 
D. Van Nostrand Co., Inc., 250 Fourth Ave., New York. i 
(P.S.M. 10-40) i 
Ss & N D N oO M Oo N EY Send me PRACTICAL ELECTRICITY FOR HOME STUDY 
in 4 volumes. Within 10 days I will either return the books | 


Examine the Course 10 Days FREE or send you $2.95 as first payment and $2.00 a month for i 


i; months total $8.95 (5 discount for cash). 
You are to test this great 4-volume course, PRACTICAL I 
ELECTRICITY FOR HOME STUDY, for 10 DAYS I 
FREE and judge for yourself if it is not the equal of l 
i 
| 
4 





Name 
a course that might cost you $75 or more. If CON- Address 
VINCED and DELIGHTED senda only $2.95 and $2.00 
a month for three months until the sensationally low 
price of ONLY $8.95 is paid. Otherwise send back the 
course and owe nothing. Especially arranged for HOME 
STUDY—no other instruction required. Make a start 
after one of these well paid electrical jobs by mailing Address — - 
the coupon NOW! Loee eae neeeeeneoaeaawaewd 


City and State 
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SOME SMOKERS SAY 7 ; 


SWELL 


But to tell the truth, a few think 
this genuinely AROMATIC pipe 
mixture is terrible! 


The story is in a pipeful. 

Bond Street has that swell aroma, flavor 
and bite-free coolness of custom blends 
costing plenty. Contains rare aromatic 
tobacco never before used in a popular 
price mixture. Your pipe’s welcome any- 
where ...even women approve. 

So new, so different you may not like 
it. But, if you do, you're set for life. So 
we insist: 
get down 
15¢ for the 
poc ket tin of 
Bond Street 
today. .and 


find out! 


BOND 
STREET 


Today—try a tin of 


| 


BOND STREET 


Pipe Tobacco 


A Product of PHILIP MORRIS 


sce Montut 
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ONE MORE STEP — 
VI UM AI, UL 


A true experience of LYLE EMMONS, Kildare, New York 


“THE WIND HOWLED 
and the darkness 
seemed to increase as 
I arrived at the quar- 
ry, where I was to do 
a welding job on a 
big steam shovel,” 
writes Mr. Emmons. 
“The rain streamed 
down in slanting tor- 
rents. 


“IN THAT DRIVING 
sToRM I had to move 
slowly about, walk- 
ing with my back to 
the wind and tug- 
ging at my heavy 
gear. Then suddenly 
I had a horrible, sick- 
ening sensation of 
danger. 


“1 GRABBED MY FLASHLIGHT and swung it behind me. I peered straight down 
a 90 foot drop to a pile of jagged rocks! You can tell the world that I was 
thankful for my flashlight and its dependable ‘Eveready’ fresh DATED batteries. 
I'll never be without them! (Signed) 

The word “Eveready” is a registered trade-mark 


of National Carbon Co., Inc. 


C wel 10H Carbide ( 
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Marlin 


OVER & UNDER 
SHOTGUN 


Features single sighting 
plane for accuracy and 
fast handling; simple 
rugged construction 


and long life 


12-16-20 GAUGES 


and new 410 bore 


‘402 


Perfectly balanced 
— points quickly 
— handles fast 

= hits hard. 


HAMMERLESS, 


OPENING 


STRAIGHT 
SHOOTING 
awh use- 

ul sew 
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NEW 
410 BORE 


Smartest, sleekest 
‘over-under’ you ever 
handled! Great for 
practice, vermin and 
small game. A real 
firearm, yet weighs 
only 544 Ibs. $40.27 
NEW COMBINATION 
RIFLE-SHOTGUN. Same 
sturdy construction 
and fast-action fea- 
tures in .22-.410. 
Also available .218 
Bee and .22 Hornet, 
in combination with 
.410 bore —$40.27 


THE 
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FIREARMS 
Tr in COMPANY 
NEW HAVEN. CONN 


STABLISHED IN 187 


Have you tred 


MARLIN High Speed BLADES 


TWENTY for 25¢ 


Single Edge 15 for 25¢ 


THE MARLIN FIREARMS COMPANY 
142 Willow St., New Haven, Conn. 


Enclosed 3¢ for your new illustrated 
Catalogue giving full specifications on 


Marlin guns. 
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How Big Is YOUR PAY-CHECK? 


If you earn under *3,000, 


Higher Accountancy may 


be the answer for you 


HE size of my pay-check? What business is it 
of yours?”’ Perhaps that’s the first reply that 
comes to your mind. 

But—stop a moment. It really zs our business—to 
help men just like you. In fact, it’s been our business 
here at LaSalle for 30 years. 

If your pay-check isn’t all that you'd like it to be, 
why not consider accountancy? Why not become 
a member of this well-paid and respected field? 
Why not, in short, prepare yourself to earn real 
money—insure a good home for your family—a new 
car—an education for the growing youngsters—a { 
bank account for a rainy day . . . these and many 
more of the precious things in life? 

Maybe you’re one of those ever hoping for “breaks” 
that will give you a higher standard of living. Yet 
that’s precisely what most of 30,000,000 other em- 
ployees in this country are doing. 

Not all of them, of course. Here and there you 
find ambitious men who aren’t depending on luck 
to carry them ahead. They’re following a tested 
path to increased earnings—leaving nothing to mere 
chance. They're training themselves for better jobs 
—every week spending a few hours in serious but 
interesting study at home. 

Some day, as expert bookkeepers and later as 
accountants, these determined men will have stand- 
ing and a considerably larger income—in a profes- 
sion that pays and pays well. 

Why don’t you do as they are doing—take ad- 
vantage of LaSalle training? Even though you do 
not know the fundamentals of bookkeeping now— 
you nevertheless may have an excellent opportunity 
to master accountancy. Many others have done it. 

Perhaps you’re asking yourself, “‘But don’t these 
others possess natural ability that I lack? Don’t I 
need a special talent for all this?” 

Ask rather, “If I do my part, won’t J get results, 
too?” 

You will! For all it takes is in- 
telligence, serious study and work 
—not genius. Under the LaSalle 
system you solve problems by sim- 
ple steps . . . from day to day, as 
an expert accountant does. You 
use the same basic principles. And 
when these problems become diffi- 
cult and puzzle you, you get counsel 
that could be matched only through 
personal coaching by a battery of 
experts in a big accounting house. 

In a comparatively short time, 
you train yourself in Elements of 
Accounting, Principles of Account- 
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LaSalle Extension University 
A Correspondence Institution 
Dept. 1083-HR 


I want to earn a bigger salary—through accountancy training. 
Send me, without cost or obligation, your 64-page book, “‘Accoun- 
tancy, The Profession That Pays.” 


| 


ing, Auditing, Cost Accounting, Business Law, 
Organization, Management and Finance. The train- 
ing—complete and intensive all the way—takes you 
right into C.P.A. coaching if you desire. 

Later, when you're an accountant, it may be 
possible to go into business for yourself as a public 
accountant and be independent. Or, if you choose to 
work for someone else as an executive accountant, it 
well may be for a salary several times that which 
you draw now. 


Write for this FREE book 
If you're tired of pinching pennies, investigate ac- 
countancy and LaSalle training. There isn’t a faster, 
less expensive or more convenient method to master 
accountancy. Fill in the coupon and mail. We'll 
send you our 64-page book, “Accountancy, The 
Profession That Pays.” 

Then, when you read all the facts, you yourself will 
be able to judge best whether you have the will to 
study and apply your best efforts—toward a more 
secure future. 
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See it! 

C6 It! 

Every operator and mechanic needs 

AUDELS NEW AUTO GUIDI rhis book saves time, money and 

worry. Highly endorsed. It presents the whole subject of auto me- 

chanics: 1—Basic principles, 2—< ‘onstruction, 3—Operation, 4— 

Service, 5—Repair. Easily understood. Over 1500 pages— 1540 illus- 

trations showing inside views of modern cars, trucks and buses 

with instructions for all service jobs. Diesel Engines fully treated, 

$s fully illustrated. To Get This Assistance for Yourself Simply 
Fill in and Mail Coupon Today 


COMPLETE ¢ PAY y ONLY 31. A MONTH <— 
THEO. , AUDEL * co. 49 WEST 3 23rd | STREET, New YORK 
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Trained Accountants 
find opportunities everywhere 


...and ambitious young men find 
real opportunities in ACCOUNTING 
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Approved—National Home Study Council 


WASHINGTON. OD. Cc 
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PARKS AIRPORT 


COLLEGE 


EASY ST.LOUIS. MLL 


Offers YOU COLLEGE and PROFESSIONAL TRAINING 
Majoring in AVIATION 

Accredited by the Illinois Superintendent of Public Instruction. U.S 
approved as a Commercial Ground and Flying School and Mechanics’ 
School. Accredited by and cooperating with the United States Army Air 
Corps in giving fligh Open to high school 
FOUR courses lead to B.S. degrees in Professional Piloting, Aviation 
Operations, Maintenance Engineering, Reese mentee 
EIGHTEEN RAINING _ PLANES are 1 I n fis 


t and mechanical training. 


. FACULTY 


300 commercial 
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Dept. 5, 10 West 33rd St., New York, N. Y. (30th Year) 


ELECTRICAL CAREERS_ 


Become a Bliss technician in one year—ready to take 
advantage of increasing opportunities in the electrical 
field. Bliss men, today, fill key positions in many differ- 
ent electrical industries. All received the same course in 
fundamental theory and practice. 

Modern taboratories. ul 48th 
Ask for free vocational chart. | 10 A Ave., Wash., 


AIBLISS ELECTRICAL SCHOOL ¥*"% 
“STATE COLLEGE 
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Earn a Degree at Home - 
From A Chartered Institution of Higher Learning 
Employers Demand Degree Men For meas Positions 
1S Degree Courses sin Electrical, Ci e 1, Draf iting hitectural, At 
t am, Diese!, Aeronauti 
Pet roleum Marir e Refr — ” 
ences sophy: Ee t 
ology: Sociology: Physics: Ch 
s!ture: Business Training 
McKintey-Roosevelt Graduate Cotte ge. '4610- B Sheridan Road. Chicago 


Get into the BAKING BUSINESS @Bz> 


Bakers make good money! Now 7th Industry in wages! \ = 
Nearly depression -proof. New home study Baking Course ( <*) 
qualifies you, ¢ ommon s¢ -hool education sufficient. If you're (/',. i 
smbitious, write for FREE BOOK , ‘Opportunities in Baking.”” YE 
National Baking institute, 3601 Michigan, Dept. 1367, Chicago 


ARTISTS MAKE MONEY 
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( harter e 


Find out ir ability Send name, age, 
address ous r Free Vocational Art Test. 


Federal Schools, Inc.,10140 Federal Schools'Bidg.,Minneapolis, Minn. 
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Secret Service Operator No. 38 is on the pr 
| Running down dangerous Counterfeit Gang nh 
tale finger prints in murdered girl's room 
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| e Operator No. 38 made 
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| Earn a Regular Monthly Sa 
YOU can become a Finger FP vine E Geoert at home 
in your spare time, at smal! c rite for 
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INSTITUTE OF APPLIED SCIENCE 
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Broadcasting Stati employ operators, installa- 
tion, maintenance men and Radio Technicians in 
o-her capacities and pay well. 


Set Corvioiag. pays 
many Radio Techni- 
cians $30, $40, $50 a 
week. Others hold their 
regular jobs and make 
$5 to $10 extra a week 
in spare time. 


Loudspeaker System 
building, installin 
i and opera 
is another growing 
field for well trained 
Radio Technicians. 


$10 to $20 a Week in Spare Time 
I repaired some Radio Sets when | was 
on my tenth lesson. I really don't see 
how you can give so much for such a 
sma mount of money. I made $600 
in a year and e half, and I have made 
an average of $10 to $20 a w 

spare time ~JOHN SERRY, 
ahoe St., Ra 7 enver, 


Makes $50 «. > $60 


529 
Colorado. 


I am mons es = $50 
and $60 a week after all 
expenses are id, and 
1 am getting all the Ra- 
dio work I can take care 
of, thanks to 'N I 
H SPANGLE kt, 
12614 S Gay St Knox- 
ville, Tenn 


Operates Public Address System 
I have a position with the Los Angeles 
Civil Service, operating the Public Ad 
dress System in the City Hall “ouncil. 
ary is $170 a mont 

Cle Hall, Los Angeles, 


My sal 
ROOD, Calif 
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ment 


| will train you at home for many Good 
Spare Time and Full Time Radio Jobs 


If you can't see a future in your present 
job, feel you'll never make much more 
money; if you're in a seasonal! field, sub- 
ject to lay-offs, IT’S TIME NOW to in- 
vestigate Radio. Trained Radio Techni- 
cians make good money, and you don't 
have to give up your present job or leave 
home to learn Radio. I train you at home 
nights in your spare time, 


Jobs Like Thesb Go To Men 
Who Know Radio 


Radio broadcasting stations employ Ra- 
dio Technicians as rators, mainte- 
nance men and pay well for trained men. 
Radio manufacturers employ testers, in- 
spectors, servicemen in good pay jobs with 
opportunities for advancement. Radio 
jobbers and dealers employ installation 
and servicemen. Many Radio Technicians 
open their own Radio sales and repair 
businesses and make $30, $40. $50 a week 
Others hold their regular jobs and make 
$5 to $10 a week fixing Radios in spare 
time. Automobile, police. aviation, com- 
mercial Radio, loudspeaker systems, elec- 
tronic devices, are newer fields of oppor- 
tunity for which N. R. I. gives the re- 
aquired knowledge of Radio. And my 
Course includes Television which prom- 
ises to open good jobs soon 


Why Many Radio Technicians 
Make $30, $40, $50 a Week 


Radin t« 
industr 


already one of the country’s large 
s even though it is still young and 

arrival of Television. the use 

iples in industry Frequency 
Modulation are but a few of the many recent 
Radio develonmments. More than 28.000,.000 
homes have one or more Radios. There are 
more Radios than telephones Every year 
millions of Radios go out of date and are 
replaced Millions more need new tubes 
repairs. etc Over 5.000.000 auto Radios 
are in use and thousands more are being 
sold every dav. In every branch, Radio of- 
fers ovvortunities for which I give you the 
required knowledge of Radio at home in 
your spare time. Yes. the few hundred $30 
$40. $50 a week jobs of 20 years ago have 
grown to thousands. 


Many Mcke $5 to $10 a Week Extra 
in Spare Time While Learning 


The day you enroli, in addition to my regu- 


I start sending you Extra Money 
start showing you how to do 
repair Throughout your 
plans and directions which 
$5 to $10 a week in 
Course 


lar Cour 
Job Sheets 
actual Radio 
course I send 
have helped many make 
spare time Wa..e ieacning My 
cludes 1€1e€Vis.wn loo. 


Here’s riow You Get Practical 

Experience While Learning 
I send you special Radio equipment; show 
you how to conduct experiments, outld cir 
cults ,llustrating unportant principies used 
in modern Radio receivers, broadcast sta 
tions and boucepenses installations. This 
50-50 method of training—with printed in 
struc tions and working with Kadio parts and 
circuits ——e at name 

ting. pr tical. YO 

PROFESSIONAL 
AL SERVICING 
MENT to help you make good money fixin 
Radios while learning and equip you with 
a professional instrument for full time jobs 
after graduation 


Find Out What Radio, 


Television Offer 


Act Today. Mail the 
Rewards in Radic 


PURPOSE 


now for ‘*‘Rich 

nts out Radio's 

and full time opportunities and 

coming in elevision shows more 

than 100 letters from men I trained, telling 

are doing and earning. Find out 
», Television offer YOU! MA 

an envelope, or paste on a post- 


cour 
It 


card 


J. E. SMITH, President 


Dept. OKP3, National Radio 
Institute 
Washington, D. C. 


RICH REWARps 
IN RADIO 


This Coupon is Good for... 
One FREE Copy of My Book 


Radio.” (No salesman will call. 
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J. E. SMITH, President, Dept. OKP3 
National Radio Institute, Washington, D. C. 


Mail me FREE, without obligation, 
Write plainly.) 
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Don’t All Speak at 


Once— 


Just Raise Your Hands 


White attending a 
igo, I 
mental 
those western 


in usual 


saw 
wizards to 


iway the 


BEEN DOIN’ THAT EVER 
SINCE THE 


FIRST 
, MOVIE 


un 


backward 
the wagon or 

ls suddenly 
without 


whee 
direction 


films where 
manner 


stagecoach 
reverse 
any 


movie about a month 


something that I would like your 
explain 


It was of 
the stagecoach ran 
While I was sit- 

there waiting 
the hero to catch 

runaway, a 
caught 


one 


ting 
for 
the 
strange sight 
my eye the stage- 
coach wheels were 
running backward! 
Everything in the 
picture was moving 
in the right direction 
except the wheels I 
have noticed ever 
Since, In western 
movies, that these 
wheels always run 


Another queer thing is that when 


is stopping, the 
and run in the right 
apparent reason. I 


would like some one to explain this phenome- 


bothers 
G. B 


non. It me 
$ Riffle, 


movies 


every 


time I go to the 


W. Va 


When a Ship Sinks, It’s Sunk, 
Seems To Be the Answer 


to A. G 
sinking 
Its rate 
upon how it went 
wise As to the ship 
remaining suspended 
at a certain depth, this 
popular miscon- 
ception Its specific 
gravity would then 
have to be exactly one 
Naval experts 
been trying 
that in submarines for 
a long time without 
success I doubt if it 
happen by 
North 


IN ANSWER 
believe i 


of 


bottom 


Is a 


to achieve 


could 
chance cj @ 


Tarrytown, N.Y 


ever 


ship 
descent 


down 


have 


of New York City, I 
straight to the 
would depend 
first, or other- 


goes 
bow 


ALL GOOD SAILORS 
KNOW THEY GO TO 
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JONESS Ve >. ; 
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US 


He Likes the New Arrangement 
of Our Editorial Pages 


It G 
youl 
ilso deser ve 


VES 
new 
much 
efforts to improve the 
the most valuable 
as it always 


N. J. 


on 


has 


Paterson, 


12 


me great ple: 
editorial 
praise 


magazine 
been 


isure to commend you 
arrangement. You 
for your constant 
magazine and keep it 
on the market, 
in the past.—E. B., 
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He’d Still Keep the Army Mule 
for Its Educational Value 


THis plan to mechanize our Army all 
right with me, if the generals think it is the 
thing to do, though we'll surely miss the 
horses. But what about that educational in- 
stitution, the army mule? Motor trucks may 
be able to go faster and haul more, but they 
can't compete with mules in giving men a 
fluent command of language. There's some- 
thing about associat- 
ing with mules that 
enlarges the vocabu- 
lary; I have heard old- 
time mule skinners 
who could teach Noah 
Webster some words 
he never got in his 
book. You can cuss a 
motor truck of 
course (and some do), 
but mules seem to 
bring out everything a 
man has in him. Mech- 
anize all you want, but 
keep a few mules to talk to. Otherwise, 
there will be a great decline in the fine art 
of name-calling.—M. J., Louisville, Ky. 


is 


HOW'S THAT 2? 
GIDDAP You _ 


too, 


Putting a Speedometer 
on the Moving Shadow 


moving 
excellent 
The 
and 


Tue problem of the rate of the 
shadow in the August issue was 

for brushing up on college calculus. 
shadow was moving at the rate of four 
four forty-ninths miles an hour (or approxi- 
mately 4.082) at the required instant—that is, 
if my involved calculations are correct. 

R. G. A., 3rooklyn, N. Y. 


Now All We Need Is 


a Perisphere 


WHILE 
tour of the 


resting my dogs after an all-day 

New York World's Fair, I want 
to write a belated letter of appreciation to 
the editor of my favorite magazine. Going 
through the scfentific and industrial displays 
at the exposition grounds, I realized as never 
before how thoroughly P.S.M. has kept me 
posted on new developments in all fields of 
research. There was not an exhibit that I 
saw today which was not made more inter- 
esting and understandable to me by my read- 
ing of your pages. I realized that you have 
been doing in words, photographs, and draw- 
ings just what the exhibits do. In short 
P.S.M. is a world’s fair in itself—and a little 
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he Case of the Crying Wife 


1 Ann doesn’t cry easily—but that night I 
found her in tears! ‘‘I can’t help it,’’ she sobbed. 
‘All the things we were going to do—buy a 
car, build a home—remember? And here we 
are—married three years, and just barely mak- 
ing ends meet! I thought our dreams might 
come true—but it’s no use.”’ I made up my 
mind right then to “‘have it out’’ with the boss. 




















NS en ee 


2 “Look here!” he said. “I 
can’t pay you more unless 
you’re worth more! And 
frankly, John, you lack the 
training a bigger job needs. 
Ever hear of the International 


3 When I learned the boss 
was a former I.C.S. student, 
I signed up quick! And what 
a difference it made in my 
work! I’d never realized until 
then how /ittle I knew about 


4 Im happy, and Ann’s 
happy, and I guess the boss 
is happy. (At least I’ve had 
two “raises’’ in the last year!) 
And here’s the very same 
coupon that I mailed, staring 


Correspondence Schools?” the business. you in the face! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 7699-J, SCRANTON, PENNA. 


Without cost or obligation, please send me a copy of your booklet, “Who Wins and * 
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Owr Keaders Say seins 


easier on the feet. Why don’t you call it “A 
World's Fair in an easy chair”"?—T. J. J., 
White Plains, N. Y. 


Doughnut Dunker’s Bad Example 
Proves To Be a Good Problem 


THe math-minded boys have been enter- 
several years through the 
teaders Say, so I shall 
reciprocate by giving 

them a little food for 
thought: A man was 
getting ready to 

dunk a doughnut in 

his milk. He had a 
hemispherical bowl 

of six-inch diameter, 
containing seven gills 

of milk, and a nice, 

fat doughnut of four- 

inch outside diameter 

with a one-inch-di- 
ameter hole. By ac- 
cident he dropped 

the doughnut, which floated horizontally, 
half submerged in the milk. How much milk 
did the dunker have to mop up off the table? 

(Miss) H. M. S., Baltimore, Md. 


taining me for 
medium of Our 


Readers Get Together 
on Siamese-Twin Bike 


IN your August issue you have a picture 
of a three-wheeled tandem bicycle made by 
attaching the front fork of one bike to the 
rear axle of another. This is old stuff. I 
made with a friend more than three 
years ago. It isn't as rosy as you have it, 
though In the first 
place, you have to ruin 
front fork 
by enlarging the holes 
to go over the axle of 
the other bike ind 
ilso it must be spread 
an unusual amount be- 
cause of the length of 
the rear axle. Second- 
ly, you cannot prevent 
a torque effect in the 
middle, and the riders 
must do a hula to keep 
the bike going. All in 
all it isn’t bad, especially if your bike is used 
for the lead.—H. M., Jamestown, N. Y. 


one 


WHY NOT GO BACK TO 
THE OLD TANDEM 
BiKE : 


some one's 


spy 


WitH my cousin, I have used this method 
of cycling for some time, and heartily recom- 
mend it for long-distance travel. By tuning 
our bicycles up, we are able to reach speeds 
approaching fifty miles an hour; a speed of 
twenty miles an hour can be held for some 
distance without tiring the riders There 
are, however, certain difficulties encountered 

(Continued 
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in this arrangement. In starting, until prac- 
tice has been had, an unpleasant swinging is 
given to the rear man, sometimes enough to 
throw him off. On corners the rear man 
should stop pedaling and give all his atten- 
tion to balancing. The sharpest turn possible 
is about a ten-foot circle, and the bicycles 
will lock in the turn unless the front man has 
strong wrists and arms. On sharp turns the 
rear bicycle leans the wrong way. I have 
been thrown at least twenty times when turn- 
ing around in the middle of a street. In spite 
of these difficulties, however, the ease of 
travel for distances or hill climb amply re- 
pays the riders.—W. G., Winnipeg, Canada. 


Whatever Became of the 
Nicaragua Canal? 


THAT was an interesting and timely article 
on “Enlarging the Panama Canal.” Certainly 
our “Big Ditch” needs every possible pro- 
tection. But why not put through a second 
canal in Nicaragua? As I remember it, the 
Nicaragua site was considered long before 
the U.S. took over the French project at 
Panama. In 1888, I be- 
lieve, a survey of the YOU CAN BUILD EXTRA 
Nicaragua route was LOCKS FASTER THAN 
made by a party of 4 WHOLE NEW CANAL! 
U. S. Navy engineers 
under R. E. Peary, — wee 
later discoverer of the 4 THERE 
North Pole. Their re- ( 
port was so favorable 
that the canal was 
nearly built there in 
the first place. More 
recent surveys by 
Army have 
confirmed the feasible- 
ness of the plan. With two entirely separate 
canals, it would be some job for an enemy 
to bottle up our fleet in one ocean. There is 
another advantage in this plan: with two 
separate canals, there would be two different 
sea approaches. That would make it harder 
for an enemy to cut off our naval and mer- 
chant ships by mines or blockade.—E. S. T., 
Washington, D.C. 


Well, It Has as Good a Ring 
as Some Plans We’ve Heard 


Ma = 


engineers 


SHORTEN the pay and lengthen the day, and 
put America back on the way to prosperity. 
Cut every worker's pay in half and place on 
the payroll an additional worker for each 
present one. It will not only put the unem- 
ployed back to work, but will make a demand 
for more laborers. Double the amount will 
be produced at the same labor cost. The cost 
of living, rent, and other things will be re- 
duced greatly, and will be quickly adjusted 
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| FOR MENDING (torn book 


pages and sheet music, toys, 
maps, pictures, blueprints, 
window and lamp shades, 
wallpaper — for repairing 
model planes and fly rods, 


FOR SEALING labels to 


cans. bottles, drawers and 


‘SEALS WITHOUT WATER 
“TRANSPARENT AS GLASS 


boxes; windings to golf clubs 


—for binding lantern slides. 





FOR HOLDING snapshots 


in albums, jig saw patterns, 


SCOTCH TAPE — 900 FAUQUIER ST, 
DEPT. PSI00, SAINT PAUL, MINN, 
Gentlemen: 
Please send me a 300 inch roll of Scotch Tape in 


xaper in cupboards, signs : 
pat I , a the new utility dispenser, for which | enclose 25 cents, 


clippings in scrapbooks, shelf 


and posters, { 


At Stationery, Drug, Hardware, 
Department and 5 & 10c Stores 


++. or mail coupon 
for Utility Dispenser C 
with 300 inch roll... 
detailed instructions and 
diagrams in this great book 
make it easy. 
Every Model Railway 


Enthusiast Needs This 
New Book 


Address 


OTA MINING & MFG CO SAINT Paul 
CANADIAN OUREX ABRASIVES LTO. T 
UREX ABRASIVES CORP 62 WALL ST. MEW TO) 


certo met A oY 
FRS & DISTRIBUTORS FO 
FOR ALL OTHER COUNTRIES 
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Here at last is a new and 
complete handbook for the Model 
Railway enthusiast. You will be 
amazed at the abundance of val- 
uable and workable ideas it gives 
you. You will find dozens of in- 


expensive additions and fascinat- 
ing improvements. You can save 
real money building and laying 
your track, making an automatic 
signal system, constructing bridges, 
culverts, tunnels, stations, sema- 
phores, water tanks, coaling 
trestles, roundhouses, turntables, 
crossing gates, switches, etc. The 


256 Pages 


FULLY 
WLUSTRATED 


STURDY 
CLOTH 
BINDING 





end nO 


OCTOBE R, 1940 


How to utilize every bit of 
available space in laying out your 
system. How to provide for real- 
istic landscape and scenery. The 
proper tools and materials. How 
to turn out smokestacks, fire 
boxes, boilers, and wheels in your 
own shop. Complete, easy-to-fol 
low instructions for building every 
kind of rolling stock. How to 
make a box car, gondola, refrig 
erator, tank, hopper, caboose, day 
coach, pullman, baggage and 
observation car. Complete 
plans, specifications, draw 
ings, diagrams, instructions, 
and scale blueprint for build 
ing the popular Atlantic type 
locomotive. 


MAIL THIS 
¢ COUPON e 
TODAY 


Plea 
Me 


w 


CITY 


MontTHLY wher 


For The Beginner or 
The Expert 


How to arrange for proper power 
supply—making an illuminated panel 
board and dispatcher’s track diagram. 
How to build and install a block sig- 
nal system, remote train control, au- 
tomatic couplers, relays, etc. Your 
home-made Model Railway can easily 
be perfected in complete detail, with 
this guide book beside you. This 
great new manual of simple instruc- 
tions, prepared by the editors of Pop- 
ular Science Monthly, is guaranteed 
to please or money back! 


POSRSSOOSSSSSSSSSSS08SER00 
POPULAR SCIENCC MONTHLY, Dept. 100 
353 Fourth Ave., New York, N. Y. 

DEL RAILWAYS 


ay the postmar 
rAYMENT. M 
have 


NAME 


ADDRES 


S. must be accompanied bycash. 
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Ow Keaders Say = 


to the modern American method. Then 
thrift, economy, ambition, and prosperity will 
be restored F. C., Waterloo, lowa. 


Doctor Prescribes P.S.M. 
—*‘As Good as Medicine” 


My wire was stricken with blindness last 
October and we were compelled to go away 
for medical treatment. Now we have re- 

turned home so she 
may recuperate and 
slowly regain her eye- 
sight, happy in know- 
ing that medical 
science and surgery 
have saved her from 
blindness. But we have 
not missed an issue of 
Poputar Science. You 
see, women like Popv- 
LAR; SCIENCE as much as 
men, so I read each is- 
sue to her. The effect 
on her mental condi- 
tion, in aiding recovery of vision, was worth 
the magazine's weight in gold to us. Which 
leads me to tell you that your staff little 
realize, as you send PorpvuLar Science on its 
way throughout the world, the great amount 
of happiness and contentment it carries into 
homes. The reading of its pages to my wife 
brought a change and contentment to her 
when life seemed darkest and those printed 
words helped greatly in leading to her re- 
covery. Our doctors, when told of the com- 
fort she received from hearing it read to her, 
said, “Don't miss an Read it to her. 
It's as good as our medicine now, because 
she needs rest and quiet nerves. It will 
greatly help her on the road to recovery.” 
So I am deeply indebted to you, your staff, 
and the most welcome magazine.—R. R. R., 
Bitely, Mich. 


issue 


Why Not Use a Catalyst 
as a Diesel Spark Plug? 


Tus is a question from a layman who 
maybe ought to know the answer but doesn't 
Why can't designers and manufacturers of 
Diesel engines take a cue from the acetylene 
welder who lights his torch with a minute 
piece of platinum? Is there no way in which 
a catalyst could be used in the combustion 
chamber of a Diesel engine? If Diesel-engine 
fuel is a hydrocarbon and if acetylene is a 
related substance, what reason is there that 
a catalyst related to platinum cannot be 
used in order to make the Diesel engine of 
lower compression, and therefore lighter, 
simpler, and cheaper in construction? I 
would like to see this question answered, but 
maybe I wouldn't understand it.—J. V. R., 
Salt Lake City, Utah. 
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You Can’‘t Blame the Inventors 
for Human Cussedness 


THERE was an ironic note in your “With 
the Inventors” last month. In the first item, 
you listed the airplane as one of the great 
American inventions. Then, just below that, 
you described a plan to make houses disap- 
pear into the earth to escape bombers. What 
if the Wright Brothers could have foreseen 
the use that mankind would make of their 
invention? Although the airplane is the most 
striking example, almost every invention you 
can name has been prostituted to the pur- 
poses of destruction. An inventor never 
knows whether he is making life better for 
humanity, or helping the race kill itself off. 
D. M., Boston, Mass. 


Does Friction Upset Electrical 
Balance of Conductors, Too? 


One of your readers asked why a static 
electrical charge appeared on glass and other 
nonconducting materi- 
THATS NOT ALL THAT als when rubbed. I 
FRICTION DESTROYS! wonder if it could not 
be that such charges 
also appear on metal 
but the metal, being a 
conductor, dissipates 
them? It seems to me 
ao\ a < that most any sub- 
(Wr Wee stance is capable of 
- U~ having some of the 
electrical balance de- 

stroyed by friction. 
R. S., Pasadena, Calif. 


It’s All Right If You Don’t 


Puncture Your Maps 


TAKE a rubber balloon with writing on it, 
or draw something on a plain one. Blow it 
up. The writing or the drawing is enlarged. 
Well, why not make maps, plans, and other 
things on sheet rubber? The sheets could 
have corner pieces with holes for thumb 
tacks. Then all you'd 
have to do is stretch 
out the sheets, tack 
them down, and draw 
on the surface. 
Stretched to the same 
tension, they could be 
used any time. Take 
out the tacks, and your 
plans shrink for easier 
filing, carrying, and so 
forth. You can fold 
them, crumble them in 
your hand, drop 'em in 
the lake, but you can’t 
hurt your plans. Will some one let me know 
if it works? I never tried it.—D. W., Whip- 
pany, N. J. 
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’ 64 NEW SETS 


Lafayette 1941 challenge to the radio 
world! 64 brilliant new models—each tops in its class 
for style, performance and value. Portables, table models, 
consoles, phono-combinations every radio type for 
home, farm, camp and car. 5 to 15 tube sensations. Con- 


sumer Test laboratories vote Lafayette Best Buy. 


“<= =) NEW SOUND EQUIPMENT 


s\ 
Ne 


=~ Featuring 3 complete lines. Now a Lafayette 
streamlined Sound System for every purse and purpose. 
Here’s standout P. A. styling, years ahead engineering, 
matchless performance and value. Everything to go with 


the modern sound system, everything priced bedrock low. 


ioe LATEST HAM EQUIPMENT 


the reason why in this great catalog’s Amateur Radio 


Long “ham” headquarters, Lafayette shows 


section. See the latest receivers, plus a complete line of 
ham equipment—all nationally advertised and here at 


real money-saving prices. 
ay 
2 THOUSANDS OF RADIO PARTS 
a Thousands of items, many hard-to-get today. 
All the famous names are in this great book that saves 
you money on everything you buy! Latest type tubes, 
test equipment (fluorescent lighting), Build-it- Yourself 


Kits. Tools, too, and instruction books to make radio 


easy and fun. 


io uel LAFAYETTE 
4 BRANCHES 
* To Serve You 
= * 


For one of Radio's biggest thrills, visit the Lafayette 
branch nearest you. See these great values in radio 
sets, parts, ham and P. A. equipment. Consult with 
the experienced men on our staff. Learn how much 
more Lafayette offers on everything in Radio. 
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EXTRA — BUILD-IT- YOURSELF 
Kits for homebuilders who want 
to get the most fun out of radio, 
and save money. Amazing new 
FM receiving kits. \ 


E 
g 
WOW... out how much easier it is 


to get what you want from the 
book that has EVERYTHING IN RADIO & SOUND. Find 
out how much you can save! Remember, we will not be 
undersold. Act now. Tear out the coupon and mail at 
once. Get your copy of the GREATEST CATALOG IN 


rn edie 


geece Sennen 
w LAFAYETTE RADIO CORP. 


a DEPT. 9K—100 SIXTH AVE., NEW YORK CITY 
OR 901 W. JACKSON BLVD., CHICAGO, ILL. 


B gush FREE 1941 Catalog No. 82 , 
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Dodge’ 's Institute, Nye St., “Valparaiso, ind. 


Obtain your training on D | ES ELS 


at America’s oldest exclusive Diesel training institution 
Write for FREE illustrated catalog TOBAY 
—————— NEW YORK 
HEMPHILL SCHOOLS “HICAGO 
M 


Cyne 
a notion-wide 
institution 
POPULAR SCIENCE 


writing to advertisers. 





FeatuREeD with WOODY HERMAN 


SAXIE MANSFIELD 


RECOMMENDS THE 


MARTIN 
SAXOPHONE 


Think of the fun and excitement 
that come from playing the same 
saxophone you hear featured on your 


favorite records and radio programs. 
Take good advice and get off to a flying AS 
start with a Martin. Send for FREE 
folder and photo of Saxie Mansfield. 
MARTI BAND INST. COMPANY 
Dept. P-10, Elkhart, ind. 
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GET INTO 


AVIATION 


TODAY! 


*The sky’s the limit’? for TRAINED 
MEN in the aviation industry! Get 
into this fast-growing, big-paying 
industrial field—right now, while the 
getting’s good! 

International Correspondence 
Schools offer courses that can lay 
the groundwork of PRACTICAL, 
MODERN TRAINING for your suc- 
cess in aviation. But you must act 
TODAY! 

This coupon will bring you free 
booklet—and remember, 1I.C.S 
training, famous for 50 years, costs 
surprisingly little! Mail the coupon 


RIGHT NOW! 
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With the 


ITH Halloween just around the corner 
an odd false face developed by George 
L. Edwards, of Fuquay Springs, N. C., 
should prove of interest to thousands of 
prospective revelers. Made of thin rubber- 
ized material, the comic mask is provided 


with air pockets or pouches at the nose, 
cheeks, and ears, into which air can be blown 
by an inflating tube held in the mouth of 
the mask wearer. Thus the ears, nose, or 
cheeks of the mask can be puffed up into 
ludicrous forms that change their shape as 
the mask wearer inflates -or ~deflates the 
pouches. The false face is attached to the 


head by means of head straps, and also by 
loops that are stretched around the ears... 


TWENTY-SIX consecutive patents were re- 
cently granted on the same day to one in- 
ventor, Sidaey Musher, of New York City. 
Practically all of them relate to methods of 
stabilizing various foods or food compounds 
WALTER 

KREBS, of Ja- 

maica, N. Y., is 

credited with the 

design of the 

handy beverage 

mixer shown in 

the illustration. 

powered by two 

dry cells con- 

tained in a flash- 

light battery 

case, the unit has 

mixing blades 

mounted at the 

end of a shaft de- 

signed to go down 

into a tall drink- 

ing glass. A 

handle attached 

to the battery case of the diminutive mixer 
makes it easy to hold the unit upright while 
it is in use . . . CONGRESS has passed and 
the President has signed a bill authorizing 


Inventors 


the Commissioner of Patents to keep secret 
all patents relating to national defense. The 
legislation also gives the U. S. Army and 
Navy immediate access to all war inventions 
on which patents are now pending or on 
which patent applications will be made... 
BECAUSE he recog- 
nized that the or- 
dinary smoker's 
pipe is an awk- 
ward object to 
carry in a pocket, 
and because he 
felt that the aver- 
age smoker likes 
variety in the 
shape of his pipes, 
Robert S. Blair, of 
Stamford, Conn., 
worked out a novel 
pipe that has a 
flexible stem. 
Made of strips of 
metal twisted spi- 
rally into tubular 
shape, the stem 
can be bent back 
so that the mouthpiece is over the bowl, thus 
forming a compact unit that is easy to 
carry. The stem may also be twisted to any 
desired shape to give the smoker a straight 
or curved-stem pipe. Within the stem tub- 
ing, a flexible condenser device, consisting of 
bristles fastened to a twisted wire center, 
filters the smoke as it passes through. . 

THE FIRST REAL MONEY that Edison ever 
made as an inventor came not from any out- 
standing or basic invention, but from a 
simple improvement in a telegraphic instru- 
ment... OIL IS SPRAYED onto the blade of a 
handsaw to lubricate its teeth while in use, 
by means of a novel device that is the joint 








invention of Albert Pihlquist and Arvid Lar- 
son, of East Hemipstead, N. Y. From a 
small oil reservoir built into the wooden saw 
handle a discharge tube leads to nozzles 


(Continued on page 22) 


POPULAR SCIENCE 





jowto PROTEGT YOUR INVENTION 


Guard Your Right to Sell Market and Profit Fram it / 


The U. S. Patent Laws ¢ 
exe sive right to m 

st r nver 

these benefits 

APPLY FOR 
PROMPTLY -~—be« 
persons have the 


yours. The - 7 

WHO FILES HIS P 

PLICATION FIRST 

How We Serve You Before 
The Patent Office 


nventior 


The First Steps You Should Take 
Registered 
the 


Obtain the services of a Pat- 


orney nd establish 


without cost 
the 
postcard 


AICA- 
step 


the 


saving 


Mail 


in our Book 


ir Free Copy 


Simple Inventions, Improvements, 
Often Big Commercial Successes 
Inventions need not be complicated to be 
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successtul 
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Free Books Answer Questions— 
Tell How to Get Protection 


@ Your ideas may be worth \# 
money! Get farts first and 
save time and money. Com 
petent advice on patent pro- 

cedure is essential to good re * f 
sults. Our 65 years’ experience | 
enables us to explain every 

thing you need to know about protect 
ingand commercializing your idea. Mail 


coupon today Special “Certification MAIL COUPON 


of Invention” form also sent. Prompt, 


contidential service and results FOR FACTS ON — 


*® How to obtain a 


patent. . . 
Registered Patent Attorneys Since 1875 
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Inventions Promoted 


Patented or Unpatented. In business over 30 years. 
Send drawing and description or model, or write 
for information. Complete facilities. References. 


ADAM FISHER COMPANY 
183-D Enright, St. Louis, Mo. 





New Ideas now Salable 
Before Patenting 


Practical iseful inventions may now be safely 
marketed without patenting expense. Write us 
for particulars, if you have an unpatented (or 
patented) idea for sale 

Chartered institute of American Inventors 
Dept. 3, Barrister Building Washington, D. C. 


With the Inventors 


(Continued from page 20) 


located just outside of the handle on either 
side of the blade. A small pump to force oil 
onto the blade is operated by a finger 
trigger located at the top of the hand 
hole in the saw 
handle ... ANY 
INTERESTED PERSON 
may examine most 
of the material in 
the U. S. Patent 
Office, with the ex- 
ception of corre- 
spondence and doc- 
uments relating to 
pending patents 

PAINTERS or 
artisans at work 
on elevated scaf- 
foldings are pro- 
tected against ac- 
cidental falls by a 
life - line ratchet 
invented by Manuel 
Silvia, of Newark, 
N. J. The mechanism, fastened to a belt 
which the painter buckles securely around 
his waist, employs a ratchet device that 
acts on a safety rope suspended from the 
roof of a building or the top of a scaffold 
and hanging down behind the painter, out 
of the way of his work. If he should fall, 
the sudden downward movement causes 
the ratchet mechanism to grip the verti- 
cal lifeline, effectively breaking if not en- 
tirely preventing 
his fall... ELp- 
ERLY PERSONS, in- 
valids, and young 
children should 
find it much easier 
to mount or de- 
scend stairs that 
are equipped with 
an auxiliary tread 
worked out by 
James R. Boyd, of 
Whitinsville, Mass. 
Made of sheet 
metal the tread is 
about one - fourth 
as wide as the 
regular stair tread, 
and about one-half 
as high as the stair 
riser. Screwed into place next to the stair 
railing, the auxiliary treads make it neces- 
sary for a stair climber to raise his feet only 
one-half the distance of the full riser, as he 

(Continued on page 24) 
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Big Money for Workers 
In Home or Shop 


MAKE Color-glazed concrete lawn, cemetery 
pottery without molds, cores or costly tools. 
New, patented method, Use only 
ment, cheap materials. Make statuary 
ware, Plastics. Tiles. walls, 
markers. Imitation 
teed base 
ARN BIG 
No ex 
ro 


sand, ce 
gift 
novelties floors. 
Gravestones, 
marble, granite 
ment waterproofing. |} 
MONEY wit! 
perience needed, 


DAY for booklet 
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Minneapolis, Minn. 
My 


service 


Persona 
assures 
strictest confi- 
dence on all 
your patent 
problems. Send 
me a model or 
drawing, or 
sketch and description 
search and report promptly as to 
copy of my 72-page booklet. Or, if you prefer to read my booklet 
first, write today for FREE copy. Registered Patent Attorney. 


L. F. Randolph, 340-D Victor Bidg., Washington, D.C 
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PATENTS—TRADE MARKS 


All cases submitte di given personal attention 
Form “Evidence of Conception” with instructions 


“Schedule of Government and 


rneys’ Fees’—FREE! 
LANCASTER, ALLWINE & ROMMEL 
(Patent Law Offices) 
413 Bowen Bidg. Washington, D. C. 


LL ATIAA 


DRAFTSMEN NEEDED by makers of planes, motors, equipment 
Good pay. Special Aviation Drafting course trains you QUICKLY 
at home in spare time. FREE Bulletin. No obligation. Address 


American School, Dept. A-746, Drexel at 58th, Chicago 
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text oat on oe 1 pros . , 
today for « plete inform yn FREE. Ne ation. No salesmer 
MONROE INSTITUTE “Dept. B- 110 ALTON, ILLINOIS 
TENNIS 


BIG PROFITS ©: 


RESTRINGING BADMINTON | 


It's easy —and profitable restring 
€ & racket 
No experic ‘ Bac 
‘ s strings. Write r FE al of 
€ s!_ Murry! H. .> WiLLs “co. ” 
io4? w. aun st ° w dept. PS-100, Chicago. 


ATHOME! 


Now, an electric welding, brazing and soldering 

Torch, complete with power unit, goggles and 

supplies. Works INSTANTLY off any light 

socket. Does a thousand and one repair jobs 

at amazingly LOW COST on aluminum, iron 

steel and other metals. Indispensable for 

Auto, Body and Fender Repairs, and home 

repairs—shop, factory, farm, engineer, jani- 

tor, sheet metal, radio and bicycle repairs 

Anyone — handle without prev:ous experi- 
ence with our sim- 

le instructions. 10-DAY HOME TRIAL 

rite at once for Special Introductory Low Price Of 

fer. Try 3in1 Eicctrte Torch for 10 days at our risk 

= oret one free by helving to introduce it beng TRO- 

TORCH co... 2613. uu, Ave 4 
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INVENTOR 


hese books were prepared for men of ideas 
article in mind that will 
money money, save labor or give 
pleasure. Leading thinkers that the 
world of a few years from now will be radical 
ly different because of the contributions to 
progress that inventors will make. Now is the 
time-—-if you have an idea—-to see about pro 
tecting it. 


Many Little Ideas May Have 
Big Commercial Possibilities 


Don't think that to be profitable an idea 
needs to be complicated. Simple articles-—just 
a person's hunch —have often proved protitable. 

crinkly hair pin, the metal tip for shoe 

*s, the paper clip are good examples. Also 
improvements on patented articles sometimes 
prove more profitable than the original article 
itself. 


Don’t Delay—Send for These 
Free Books Now 


a man has waited until too late to pro 

idea by a United States Patent. Re 

someone else may be thinking along 
the same lines that you are, and the Patent 
Laws favor the man who files his application 
for a patent first. Delays of even a few days 
can sometimes mean the loss of a patent. So 
] the important facts about Patent Pro- 


earn 
tection at once. 


42 Years of 
Proven Service 


For ty-t 


men who have an 


make 


save 
agree 


Many 
tect an 
member 


vo years, t 


fret m 
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Suggestions 
on 


WHEN 


and 


HOW 


to Sell an 
INVENTION 


cTrTor, 


EVANS & Co. 


REGISTERED PATENT ATTORNEYS 


MAIN OFFICE: 570-L, VICTOR BUILDING 
WASHINGTON, D. C. 
Pittsburgh Office: 514-C, Empire Building 


FREE copies of your books, ‘‘Pate nt Protec- 
“When and How to Sell an Invention. 


Send me 
tion’’ and 


Name 


Street and No. 


City or Town 
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@ AUDELS HANDY BOOK oF ELECTRICITY 
$ HANDY nk vy : ic t 


idents ar Jal linter- 


Me n ts y ur questi ms 
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INFORMATION ON 
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1340 PAGES +. 7 
2600 ILLUS. > FREE COUPON be 


: ve AUDEL bg ¢o.. 49 West 23rd Street, New sn 
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READ FOR 
PROFIT! 


WEBSTER’S COLLEGIATE 


EDITION 


° aw, 


PSM 


110,000 
ENTRIES 


1,800 
LLUSTRATIONS 


hBest 


it defines all the most commonly 
used words, selected from WEBSTER'S 
NEW INTERNATIONAL DICTIONARY, Second 


Edition—the “Supreme Authority” in courts, 

schools, editorial offices—and is edited with the 
same careful scholarship. 1,300 pages; $3.50 to $8.50, de- 
pending on bindings. At your bookdealer, or order from 
the publishers. New Quiz and Picture Game sent FREE. 
G. & C. MERRIAM CO.,, 459 Broadway, Springfield, Mass. 
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With the Inventors 


(Continued from page 22) 


mounts from step to step. As illustrated 

one foot will use the regular stair treads 

and the other the auxiliaries ... TO MAKE 

IT POSSIBLE to parachute heavy loads such 

as weapons, am- 

munition, and 

other military sup- 

plies from air- 
&@ planes to forces on 
Pre the ground, Fran- 

RUE Yom cis McCarroll, a 

Lakehurst, N. J., 

inventor, suggests 

tandem para- 

chutes. This ar- 

rangement, he 

claims, would float 

heavy objects to 

earth slowly and 

with little chance 

of the load oscil- 

lating or swinging 

back and forth as 

it descends and hits 
the ground. In his invention, the load to be 

dropped would be stowed in a bag or basket 

attached to a series of three or more main 
‘chutes, which would open out one after the 
other from a container in which they are 
packed. The container would be attached to 
several pilot chutes, whose chief function 

would be to open the main load-bearing 
parachutes FOR NOTING CHANGES in 
temperature, or as a guide in maintaining 

a desired amount 

of heat or cold in C) 

temperature - con- — J 

trolled rooms, a 

thermometer in- 

vented by Stanton 

L. Lane of Fuquay 

Springs, N. C., is 

equipped with a 

sliding pointer. Set 

at any level, it 

shows at a glance 

whether the tem- 

perature is above 

or below that point. 

Since the pointer is 

colored to match 

the liquid in the 

thermometer tube, 

it is easy to read 

it at a distance ... MORE PLANT PATENTS are 

held by Dr. Ralph H. McKee, of New York 

City, than by any other individual. His total 

of patents in this classification is fourteen 

all for hybrid poplar trees. 
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Improved CONNQUEROR 


World’s largest manvfacturer an- 
nounces sensational improvement in 
Band Instruments. New patented VO- 
CABELL revolutionizes tone effects 
Easier to play. You’!! develop talent fast 
with these new Conns. Choice of world’s 
greatest artists See your dealer or write 
today for FREE BOOK and home trial, 
easy payment offer-Mentioninstrument. 
Cc. G. CONN, LTD. 1082 CONN BUILDING 

ELKHART, INDIANA 


CONN 


GH «anc INSTRUMENTS 
LEARN AVIATION 


IN LOS AN G ELE S -Notion’s Aviation Copitat 


nerease in Los Angeles aviation activity has assure 
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every ‘aay in you? Get . ‘ = r he« 

“ get a poultry usiness guide. 
RICE "FARM, ‘609 Hy. ‘ST., MELROSE, MASS. 


DEAL DIRECT 
CAC ven PRICES 





DEPT. "ps DEARBORN, MICH. 


[YEAR GUARANTEE] 
GOLDENTONE RADIO CO., 


‘FORGE AHEAD 


witt Ne “ « 
‘ or 


pers na 


t Free booklet 
Self Advancement tnst., 99A Fern St., Philadeiphia 


When Writing Advertisers 
Please Mention Popu LAR SCIENCI 


! Pocket Sie 
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FAtE BOOKLET 


Ath... PATENT FACTS 


FOR INVENTORS” 
AND INVENTION RECORD FORM 


Our laws favor the inventor who makes a dated 
record of his invention, and who is diligent in 
filing his patent application. 

You owe it to yourself, if you value your inven 
tion, to make an accurate, dated, and witnessed 
record of your invention, and then take steps to 
apply for a patent just as quickly as possible. 


PERSONAL SERVICE 


Hence, my service can be important to you: As 
soon as you write me, I send, by return mail, an 
“Invention Record” form for you to fill out. And 
then, when you return it to me, my prompt and 
personal service begins: I personally direct the 
search of the Patent Office Records. Personally 
report to you. Personally supervise the prepara 
tion and filing of your application and the han 
dling of your case. There is no lost motion, no 
lost time. 


PATENT AND SELL YOUR INVENTION 


I handle your case skillfully and thoroughly with 
a view to securing the best possible patent for you 
giving you the full benetit of my training as a 
patent attorney and my years of experience serv 
ing hundreds of inventors. I make personal calls 
at the Patent Office when required. And beyond 
this, I will endeavor to give you useful hints and 
suggestions on selling your invention. 


WRITE ME TODAY.... 


When your invention comes to me it is strictly 
contidential. All correspondence is handled per 
sonally by me. I take a personal interest in your 
success, so you can write me fully. 


IMPORTANT TO GET STARTED RIGHT 


how the laws protect you, and what steps 
I will send you Complete FREE Book 
Important ater s For Inventors”, 
d bd i} “I vention rad’’ Form. Write 
° ‘todas Hugh E. Me 

Attorney 





HUGH E. Mc MORROW 


REGISTERED PATENT ATTORNEY 





NOW, 


IT’S EASY 
TO BUILD 


YOUR OWN 


Hunting and Fishing Lodges, 
Cabins, Bungalows 


A big book of definite instructions made for beginners. If you can handle a ham- 
mer and saw, there’s no reason why you can’t build a bang-up cabin in the woods 
or a bungalow on the lake or shore, or a roadside stand, and make one you or any- 


one would be giad to look at, live in, or own. 

Here are complete plans, and step-by-step instructions 
for every stage of the work. Designs for numerous log 
cabins, lodges, tourist homes, wayside stands, bungalows. 


EVERYTHING SIMPLIFIED 


Not just a book of pictures but a full course of instruc- 
tion. You will make no mistakes because every step is ex- 
¢ No money is required with 
plained and shown in picture diagrams. Every order unless you prefer. Just 


send th oupon and ost- 
problem of location, drainage, water supply, han §200 plus a few Sente 


etc. is clearly explained. Tells how to cut and postage when the book arrives 
erect your structfire—all about floors, roofs, Satisfaction Guaranteed 
windows, doors,—how to do the whole job from 

If, after examining this man- 


foundation to chimney top. What to do inside and out- ual, you are not completely sat 


side. Don’t imagine its hard—when you see the book isfied, return it and we guar- 
, antee to prompt! fund your 
you'll be aching to grab some tools and get to work. “ ney es a oe 


Tells all about how to estimate all costs before you start 


—what lumb o use, etc. A reve- 
ition tn po voter Ney me a M A | L T H | S c Oo U P Oo N 


PPS eee SF SF FSF SS SSS SSSFSFSFSF FSF SSH SS e28 
COMPLETE MANUAL Popular Science, Dept. 100 
SHOWS HOW 


353 Fourth Avenue, New York, N. Y. 
Send me “HOW TO BUILD CABINS, LODGES, 
BUNGALOWS.” I will pay postman $2.00 plus a 
This new manual “HOW TO few cents postage when the book arrives. If dis- 
on : aakenain >. satisfied you guarantee to refund my money if I 
B JILD CABINS, LODGES, send the book back within ten days. If you prefer 
BUNGALOWS” is the latest com 
plete guide-book on the subject. 
Prepared by experts for Popular 
Science Monthly readers—you can 


to pay now send $2.00 with order) 
NAME 

be sure it is as genuine as such a 

book can be made. 





ADDRESS 


CITY STATE nae 
“Orders from outside United States must be accompanied by $2.00 
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LL TRAIN YOU AT HOME IN SPARE TIME 
TO MAKE GOOD MONEY IN 


Earn While 


an make a wonderful! success in Radio 
rough my new, practi home training. Youlearn 
of int restinge iments with real equip 
ntia hase « tadio, Television, Ele oT : 
et Repair and Installation is covered ou ge 
nalized he » previous expert needed. My BU SINESS 
make profits while learning 


Pers 
pit ‘FREE B BOOK! ” Oe “ qs ete details in new ci 


De TO MAKE 
RADIO 


Easy to Start You Learn 


atalog Radi Tools 


MONEY IN 


Write . 
Sprayberry Academy of Radio, 
355-K University Place, N. W., Washington, D. C. 


Al Purpese 
Analyzer 
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AMAZING auto 
SLEEK 
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Be first you te TODAY! 
pas KRISTIE | co. 617 Bar St. Akron, Ohio 


SHORTHAND in 


Weeks at Home 


Simple 
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Ss Speedwriting system 
write and transcribe Easier 
No signs or symbols Costs 
much less. 70,000 students. Used in leading offices. 
Write for free booklet and new low price. 
Speedwriting, Dept. 220, 200 Madison Av., New York 
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preserve specimens 
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justrations Full cloth bound 


POPULAR SCIENCE MONTHLY, Dept. 100 
353 Fourth Ave. New York, N. Y. 


$1 00 


Over 300 artistic designs 
Write for our attractive free catalog and select 
a beautiful pin or ring for your class or club 


Dept. O, METAL ARTS CO., Inc., Rochester, N.Y. 


Finest quality 


Short men look surprisingly 
tall in these new amazing 
shoe styles. Largest in direct- 
selling shoe line for men and 
women sent FREE by sales division of leading 
manufact od pay every day. No experi- 
ence needed. Low money-saving prices Send no 
money- write for “big shoe sales outfit — FREE.” 


CONSOLIDATED SHOE SYSTEM Dept. M-16 Chippewa Falls, Wis. 
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| “SEE CORONA FIRST!” 





Tops in portable type- 


writers... 
ona. 


Speedline Cor- 
.. three fine models. 


Fast, easy to operate, up- 


to-date. 


Floating Shift, 


Touch Selector, etc. 
Smart carrying case also. 


Also twoCorona Zephyr 
models...compact, light 
9 lbs. and 9% Ibs.in case) 
andamazingly complete. 
Standard 84- character 
keyboard, back spacer. 
Big value for students. 


Use coupon below for free copy 
color folder showing all five models 


and easy payment plan. Mail now. 


CORONA 


“BEST KNOWN -—BEST LIKED” 





Sort is & CORONA TYPEWRITERS INC 

Desk 10, 721 E. Washington St., Syracuse, N. Y 
I wy fee Fine Sat mesa, rst 

describing Zephyr Speedline 
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Farnings of and — in the fascinating pro 
fession of Swedis h Massage run as high as $40 to 
$70 per week but many prefer to open their own 
offices. Large incomes from Doctors, hospitals, 
~ sanitariums and private patients come to those 
who qualify through our training. Reducing 

alone offers rich rewards for specialists 
Write for Anatomy Charts and booklet 

They're FREE 
) 

4 The College of Swedish Massage 


30 E. Adams St. -» Opt. 770, Chicago 


INVENTORS 
PATENT YOUR IDEAS} 


SEND FOR FREE BOOK ===> f 
HOW TO OBTAIN A PATENT 


Written by a Former Member of the Exam- 
ining Corps (1922-24) of the U. S. Patent 
Office. If you want to profit by your idea, 
you should take steps to apply for a U. 8. Patent 

atonce. Your first step is to get this Free Book. This inter- 
esting illustrated book contains valuable information you 
should have. It tells you fully how to obtain a patent on 
your idea in the quickest way. With this Free Book you will 
also receive a ‘‘Record of Invention” form on which you can 
easily record your idea. Personal and Confidential Service: 
Your case will be personally handled only by a Registered 
Patent Attorney who is also a Former Member of the Ex- 
amining Corps of the U. S. Patent Office. All communica- 
tions confidential. 

MAIL COUPON TODAY for FREE PATENT BOOK and RECORD OF INVENTION Form. 


CARL MILLER 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U.S. PATENT OFFICE 
Woolworth Bidg., 35th Floor, Dept. 100-C, New York City 
MILLER BUILDING, Dept. 100-C, WASHINGTON, D. C. 


Please send me your Free Book, *‘How to Obtain a Patent," and your 
“Record of invention" form. 


fame kat 
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Helps for Home Owners 


Doorbell “Push Bar” 
Responds to Elbows 


DID you ever try to maneuver your- 
self into position to push a doorbell 
button when your arms were full of 
packages? The contortions required 
to accomplish that trick are not nec- 
essary when novel push bars are in- 
stalled to replace the bell but- 
tons at doorways. Designed 
to enable delivery boys or 
heavily laden guests to ring 
the bell with their elbows, the 
bars are made so that pres- 
sure at any point along their 
length makes a positive con- 
tact, closing the circuit and 
ringing the bell. The push 
bars are available in two sizes 
and four finishes, and can be 
installed on any door as easily 2 
as a conventional push button. It's easy to ring the doorbell with a load of packages 


Extension Lamp Lights Lawn or Garden 


FoR home owners who want to illuminate their 
Le lawns or gardens at night, an extension lamp 
just placed on the market should answer the pur- 
pose. The unit consists of a porcelain socket that 
will accommodate a 100 or 150-watt bulb, an all- 
metal aluminum-finished reflector, and an ad- 
justable bracket that permits the lighting device 
to be installed in a permanent location, or to be 
attached temporarily to a post, pole, or other 
upright. An extension cord connects the lamp 
unit with an electric outlet within the house. 


Nonskid Stepladder Boots 


RUBBER BOOTS for 

stepladders are a 

new household aid 

designed to prevent 

slipping on smooth 

or polished floors. 

The boots, actually 

rubber caps shaped 

to fit over the ends 

of the ladder legs, 

have rounded but- 

tons on their bottom 

surface to add to 

Lawn lamp in use. An adjustable clamp holds it their gripping power 
on any support, either temporary or permanent ON any flooring. 








28 POPULAR SCIENCE 





Home-Study 


Business Training 


Your opportunity will never be bigger than your 
preparation. Prepare now and reap the rewards of 
early success. Free 64-Page Books Tell How. Write 
NOW for book you want, or mail coupon with your 
name, present position and address in margin today. 
0 Business Mégm't 

C0 Business Corres. 
OCExpert Bookkeeping 
Oc. P. A. Coaching 
OEffective Speaking 

0D Stenotypy 


OHigher Accountancy 

02 Mod. Salesmanship 

O Traffic Management 
Law: Degree of LL. B. 

0 Commercial I aw 

O Industrial Mgmt 


LaSalle Extension University 


A CORRESPONDENCE : 
Dept. 1083-R INSTITUTION Chicage 





Your Place in Aviation... 
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IT’S EASY TO MAKE BIG 
SPARE TIME MONEY 


for $5.00 to $15.00 a 


the NEW 
No selling 
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week in 
Porucar 
required, 


POPULAR SCIENCE MONTHLY 
353 Fourth Ave. ___ Dept. i100 New York, N. Y. 


free plan on how to make 
your spare time by taking orders for 

Science Montruty from your friends. 
rurn extra hours into extra dollars. 


our 


STANDARD OFFICE MODELS 
1/3 MFRS. ORIG. A Wi 


Easiest Terms 60 A WEEK: 


models FR rebuilt like brand 
VLLY GUARA; ED. 


No Money Down - 10 Day Trial 


Free price-smashing catalog shows all 
makes in colors. FREE COURSE IN TYP- 
sae UNCLUDED. See catalog before you buy- 


‘INTERNATIONAL TYPEWRITER EXCH. 
Dept. 1007, 231 W. Monroe St., Chicago, tI. 
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TRAIN FOR 


ELECTRICITY 


12 WEEKS SHOP TRAINING 


PAY TUITION 
AFTER GRADUATION 


My big free book tells you how we 

train you in 12 weeks for your start 

in the growing field of Electricity. 
Learn by Doing 

You get your training not by book 

or lessons but on actual electrical 

machinery and equipment. 


Get Training First-Pay Tuition Later 
su can get your training first 
an then pay for most of it in 10 
monthly payments starting 5 
months after you start school or 
60 days after your 12 weeks train- 
ing pe riod is over. Mail coupor tor 
ll the details of this plan 
bow Board and Room Plan 
' im where y« 
q rd nd 3 om as low 
week. | want to tell you « i 
plan as well as other facts regarding 
your at Coyne. 
Previous Experience or Advanced 
Ed tion Not N = 


You don't pees | any previous 
trical experience or advanced edu 
tion to get my training 


Graduate Employment Service | 
After graduation every graduate 
enemployment help, consu 
p and many other services 


him make a success of his training. 


4-Weeks ExtraRadio Course Included 

ight now im including an extra 
: weeks Ri-t in Radio, This 
training ts given you at no extra 
tuition cost. 


Get My Complete Story 
Fill in and oe the coupon betow. Then 
ma ittome. When! receive it Ml send you 
big free book and all oe CaS of 
the features | have outtin eee 
This will not obligate you i y 
no salesman _will call on you « as 
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. President 

COYNE ELECTRICAL SCHOOL 

Paulina St., Dept. 70-73, Chicago 
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H. C. LEWIS, Preside 
COYNE ELECTRIC AL ° 
500 S. Paulina St., Dept. 70-73, Chicago, Il. 
Please send me your big Free Opportunity 
and all the facts about Coyne training. 
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Loose Parts 


quickly tightened with Smooth-On 


Wit! a little Smooth-On No. 1. you can easily 
and quickly tighten loose handles, casters, fixtures 


bolts, ete.. on furniture, tools and equipment all 
over the house 


T! Ss many-purpose iron cement is best for dozens 
of other househo and auto repair jobs, too, 
such as stopp leaks on heating systems and 
Water ‘ du cracks im beilers, radiators, 
tanks jackets, gear cases, etc. 

Smooth olds securely and permanently on 
Wood, concrete and al metal, and its use does 
nol t ‘ special tools, or previous €X- 
peri 

Bu 

cu 


We 
by 


a ees. 


/ 


obs that save 
Hustrations 


SMOOTH-ON MFG. CO., 
574 Communipaw Ave., 
Jersey City, N 
-O tepair Book. 


Rubber Putty in Colors 
Matches the Woodwork 


RUBBER PUTTY now available in colors that 
include red, green, black, gray, and gun 
metal, blends in with the color of the wood 
or other material with which it is used, mak- 
ing painting easier and sometimes unneces- 
sary. The putty is applied in the regular 
manner, the knife being moistened with 
kerosene to prevent excessive sticking of the 
putty to the knife blade. Rubber putty may 
be used where the work is subjected to cor- 
rosive liquids or fumes. 


Metal Roofing Shingles 
Resist Corrosion 


SHINGLES made of copper-bearing steel 
treated to resist corrosion are now available 
to home owners looking for durability and 
pleasing appearance in a roofing material. 
A special tongue-and-groove arrangement 
at the sides of the shingles makes them re- 
markably easy to install, with no nails vis- 
ible after the job is done. 


A tongue-and-groove arrangement joins shingles 
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WHICH MAN'S START IN AVIATION 
Would you Like to Have? 


‘Whet more could you ask for your own 
career than to follow the lead of these Aero 
ITl-troined men.,. and their hundreds of 
fellow graduates now making good in simi- 
lar jobs? 

Geaee an Aviation coreer for the ever- 


tien induatry’s sweep epword to new heights 
of size and achievement. Choose Aero IT! 
training for its proven value and profitable- 
Ness in winning so many men an immediate 
start in aircraft pursuits.,.in equipping 
them with the capability to win rapid 
voncement...in supplying the broad, thor- 
ough know and ability for moking 
Aviation their LIFE WORK. 

Don’t poss up the golden unities 
offered by Aviation and Aero ITI training 
Send the coupon for details NOW. 


5247 WEST SAN FERNANDO ROAD LOS ANGELES, CALIFORNIA 
FIVE COURSES in AIRCRAFT MECHANICS and AERONAUTI- SS A A A A A CL =o 
CAL ENGINEERING— including U. S. Civil Aeronautics Authority AERO INDUSTRIES TECHNICAL INSTITUTE, 5247. San Fernando Rd.,los Angeles, Calif. | 
Aircr: Pi d information on Aero IT! tramung for Aviation careers. | am interested in the 
ont Se eee See (inating toondh @ Aviation Aircraft Mechonics Aeronautical Engineering 
Undec: ided. Years High School ’ 2 3 4. Yeors College ‘Liberal Arts 
3 . 


———— I 
EXECUTIVE BOARD | ! 2 4. Years Engineering College 4 l 
JOHN K. NORTHROP ain cacti ; i : 4 
ROBERT E. GROSS President Northrop ¢. 4. VAN DUSEN 
President Lockheed  AircrattInc. vice Pres. Consolidated § “¢¢°¢°*—£— —@——_$$—$—_____—_—_ -% 
Aircraft Corporation. A City Si os 
oe 
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> FIX It YOURSELF 


Save yourself a lot of expense by 
doing your own odd repair jobs. 
Get this new edition of a famous 
book, showing with diagrams and 
directions, how to fix and repair fur- 
niture, electric outlets, windows, 


doors, leaky pipes, floor boards, 
chimneys, boilers, weather proofing, painting and 2 


hundreds of other construction and repair ine ERNMENT JOB 


Picture diagrams show how each job is done. 


“Popular Science Monthly, Dept. £00 START 
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MECHANIX UNIVERSAL AVIATION SERVICE CO. Many Other Jobs Gentlemen: Rush to me, 
Wayne County Airport Bex 857 Dept. H Detroit, Michigan . FREE of charge list. of 
U. S. Government big pay 


IMMEDIATELY Ss 
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Ws: G:0:8- LOf WORTH 
oF SANI-FLUSH 
WOULD CLEAN 

OUT THAT 


RADIATOR! 


Dos r RISK 


due to clog 


unnecessary repair bills 


ged rad itors Keep water 


circt ing freely 


keep motors run- 
ning coo with Sani-Flush. Cannot 
Removes rust, 
Keeps the 
delicate veins of a radiator clean. 

Do the job \ 


s for l0e (25e for the largest truck 


injure motor or fittings. 
sludge, scale, sediment. 


ourself in a few min- 


r tractor) Or ask vour service sta 
Flush to do the job 
| find Sani-Flush in most 


ooms for 


m to use Sani 
vou. You'l 
hr cleaning toilet bowls. 

sone are printed on the can. Sold 

v. drug, hardware, and 5-and- 
l0e and 25¢ sizes The 


*roducts Co.. Canton, Ohio. 


Sani-Flush 72 


CLEANS OUT RADIATORS 


TOOL & DIE iii 


Olde o 
Ui - ! 
Wolverine School of Trades, 1406 W. Fort, Detroit, mich. aaa 


Western Elecfric 
HEARING AID. 


New York 


Now helping 
thousends to 


hear clearly 


For details, Graybar Electric, Graybar Bldg.., 


Garden Spray Outfit 


EVERYTHING necessary for controlling any 
insect pest or plant disease that may attack 
vegetable or flower gardens is said to be in- 
cluded in a garden spray kit just offered. 
Packed in a green-finished metal box pro- 
vided with a lock and a carrying handle, the 
outfit includes a spray gun and a dusting 
gun, together with supplies of lead arsenate, 
nicotine sulphate, dusting sulphur, and rote- 
none dust. A chart giving directions for us- 
ing the various sprays is provided. 


Sweeper Cleans Lawns 


PAPER, leaves, sticks, stones, freshly cut 
grass, and other debris is easily removed 
from lawns by the two-wheeled sweeper 
pictured below. Operated like a lawn mower, 
the machine sweeps up debris into a canvas 

collecting bag, without 
injuring the turf. 


Pushed over the 
lawn, this sweep- 
er picks up trash 
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Be aa eu: MAINTENANCE MECHAN 


Have a big-pay job with an Airline or at Airport. Earn up to $2000 a year as Government Rated Airplane 
Mechanic. This Lincoin Government Approved School offers Governme nt Approved Training preparing for 
these positions. Airlines and Airports calling on us for more of these Graduates 
= AN eee may $ hae ond yo-yo Ei irn up to $4000 a year. Lincoln Engineering Students get prac- 
tic perience in Airplane Des a Construction 
BE a HIGH PAID COMMERCIAL PILOT. Learn here to fly fast modern Airplanes. Lincoln Government 
f ia 


Approved Training prepares you f« 30TH 
Commercial! Rating and Flight Instructor Rating "(pipe pagina amen Maegan pea 
+ seaiasecsstleggalltaMlagammanaies | LINCOLN AERONAUTICAL INSTITUTE, (INC.) 
LINCOLN AIRPLANE & FLYING SCHOOL DIVISION 
AIRPLANE FACTORIES WANT LINCOLN 6850 Alsesatt Guillding, phasein. teetresme. 


I'd like to take 


TRAINED MEN Placing our Graduates in good- 
Please rush 


pay jobs with Airplane Factories coast to coast ; 
Lincoln Training gets you ready for one of these 
obs in 8 to 12 weeks. ] 
Mail Coupon Today for complete information about Lincoln Training | Name 
and the big-pay opportunities in Aviation. 
LINCOLN AERONAUTICAL INSTITUTE, (INC.) | 
LINCOLN AIRPLANE & FLYING SCHOOL DIVISION | 
6210 Aircraft Building, Lincoln, Nebraska | 


DO WE HAV 


A strange man in Los Angeles, known as “The He maintains that man, instead of being lim- 
Voice of Two Worlds,” reveals the story of a ited by a one-man-power-mind, has within him 
remarkable system that often leads to almost the mind-power of a thousand men or more as 
unbelievable improvement in power of mind, well as the energy-power of the universe which 
achievement of brilliant business and profes- can be used in his daily affairs. He states that 
sional success and new happiness. Many report this sleeping giant of mind-power, when awak- 
improvement in health. Others tell of increased éned, cam make man capable of surprising ac- 
bodily strength, magnetic personality, courage complishments, from the prolonging of youth to 
and poise success in many fields. To that eternal question, 

The man, a well-known explorer and geog- “Do we have to die?” his answer is astounding. 
rapher, tells how he found these strange meth- The author states the time has come for this 
ods in far-off and mysterious Tibet, often called long hidden system to be disclosed to the West- 
the land of miracles by the few travelers permit- ern world and offers to send his amazing 9000- 
ted to visit it. He discloses how he learned rare word treatise—which reveals many startling re- 
wisdom and long hidden practices, closely guard- sults—to sincere readers of this publication, 
ed for three thousand years by the sages, which free of cost or obligation. For your free copy, 
enabled many to perform amazing feats. He address the Institute of Mentalphysics, 213 
maintains that these immense powers are latent South Hobart Blvd., Dept. 72M, Los Angeles, 
in all of us, and that methods for using them California. Readers are urged to write prompt- 
are now simplified so that they can be used by ly, as only a limited number of the free treatises 

_almost any person with ordinary intelligence have been printed. 


Woodworker’s Turning ARE YOU ~UNHANDY?”? 


er At last a service and repair manual has been made for the 
ito owner who is not a mechanic ere are hundreds of 
and Joining MANUAL hotsessense™ methods for Keeping your own car ih per 
fect shape n r m oid or hi vy new it is UTO 
The simplest, most practical ways KINKS tells chnical language, made cle =. by 
to make end tables, chairs, benches, I ir I Pp , ms, what to do no matter what 
highboys, bookracks, cabinets, all ‘ wror OW tO Make temporary . ermanent oe 
kinds of furniture in ur spare ‘ mr . * ‘ ition ser = ee ric a 
time. A revelation of simplicity and helpfulness. ee . se eee ane Sven en 
Many illustration Full l h bound $1.00 ice ive ) nore understanding of the mys 
any illustrations ull cloth bound 0 ri nsides’* ' san anything you ever sav 
: ice men Vv ! é yr ideas from it too 
POPULAR SCIENCE MONTHLY, Dept. 100 12 pa il stro loth binding, pictures on every 
I > niy $1 Sent C. O. D. plus few cents postage. 

352 Fourth Ave. New York, N. Y. Ask for “AUTO KINKS.” Write to 
Popular Science Monthly, Dept. 100, 353-4th Ave., New York, N. Y. 
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BENNY GOODMAN 
-«-"King of Swing” 


CHOOSES GRETSCH 
-»» King of Drums” 


Big-time band leaders have to be right 
they can't take a chance on instru- 
ments that may not deliver the goods! 
Therefore, when you buy a drum, make 
eure you get a GRETSCH, the same drum 
that BENNY GOODMAN and his ace-drummer NICK 
FATOOL feature in GOODMAN'S world-famed 
**No. 1"* SWING BAND. And Benny selected not 
only one GRETSCH OUTFIT, but TWO—a GRETSCH- 
GLADSTONE for full band use . a GRETSCH. 
BROADKASTER for the famous GOODMAN SEX- 
TETTE. GRETSCH, oldest drum makers in America, 
makes a drum for every purpose and every purse— 
$5 to $00 
Send penny postcard for literature and FREE photo- 
graph of your favorite drummer; also ful! informa- 
tion about EASY.-PAYMENT PLAN and FREE 
trial. Give street number; address Dept. PS-101. 


The FRED.GRETSCH MFG.CO. 


Musical Instrument Makers Since 1883 


60 BROADWAY, BROOKLYN, N. Y. 


NICK FATOOL 
Goodman's 
Star Drummer 


GRETSCH also offers SUPER VALUES in Guitars, 
Saxophones, Trumpets, Trombones, Accordions. 
Send for FREE catalogue. Mention instrument. 


NOW you can obtain 35mm KODA- 
CHROME tronsporencies of gorgeous pi< 
tures for only 50c each—OR—yow con se 
cure three 8x10 photographs for only $1 
PHOTOGRAPHERS ART STUDENTS 
Project these beautiful transporencies 
LIFE SIZE or hand color the 8x! 
for framing 
ORDER TODAY! 
Send only $1 today for three 8x10 
Photographs—or send $2 for set of 
four Kodachrome Transpecrencies of 
Art Subjects. 
ILLUSTRATED FOLDER 10¢ 
NATIONAL ART SERVICE 
PYGMALION&GALETEA Dept. PS, 551 Fifth Ave., N. ¥. C. 
Learn Now To 
TEACH, PRACTICE, OR LECTURE! 
Metaphysics, Mental Science, Philosophy, in most mod 


Outstanding instr 5 
re 


photos 


Psyche 


STUDY, 


students. Ask for free coy : new, illustrated rit 
Cottege of Universal Truth, 20-A East Jackson Bivd 
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LEARN ATHOME 
Be a Taxidermist 
at Hobby, sure spare-time profits. Sa 
Al nt BIRDS, ANIMALS 
a% at 1 Alount« 


rl -t 
HEADS, FISH. TANT 
S [> ens into . gr 
Lasily, quickly lea 1. investiga 
FREE BOOK 753.080 8s30) 2 

Tells how YOU can 
Taxidermist, make a t ~{ 
PROFIT trom your 
750.000 « ful s 
PROFITS » nting s 1 
strange FREE BOOK. will interest and amaze y 
Nothwag like it nad TODAY—this MINUT 
for YOUR Free coy State your AGE. 


N. W. School of Taxidermy, 3.5 
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Wood Carving 
ANOS? WHITTLING 


Figures of men, animals, 

birds, are really easy to 

whittle out of a block of 

wood, when you know the 

tricks. With a few sim 

ple hand tools and the 
practical diagrammed directions in this inexpen 
sive new manual, you can make fascinating 
things—carvings for furniture—jewel boxes— 
frames, treasure chests, plant stands, ornaments, 
book ends, crumb trays, cabinets, puzzles, etc.— 
a host of useful and some very novel things. 
You'll be surprised how easy these directions are 
to follow—you will discover the most intriguing 
hobby you ever dreamed of—and one which 
costs you nothing to enjoy. Your main material 
is odds and ends of wood. 


Every Kind of Carving 
Explained 


Illustrations, step - by- 
step instructions and 
diagrams make it possi- 

le for a beginner to get 
excellent results right 
from the start Shows 
how to do chip carving, 
incising, level - surface 
carving, carving in relief 
How to make pierced or 
openwork carvings. How 
to carve turned objects, 
such as chairs, stools, ta- 
bles. Carving in the round 
completely explained and 
simplified You'll enjoy 
originating your own de- 
signs and patterns by the 
method fully explained in 
the manual. 


265 PAGES—i3 CHAPTERS 
MORE THAN 200 ILLUSTRATIONS 
BOUND IN STURDY CLOTH 


This wonderful new handbook, prepared by the Edi- 
torial Staff of Popular Science Monthly, costs you 
nothing if you do not wish to keep it. SEND NO 
MONEY NOW. Just tear off and mail the coupon 
below right now and your copy of WOOD CARVING 
AND WHITTLING will be mailed at once. Remem- 
ber if for any reason you decide to return the book 
within 10 days, your money will be instantly refunded. 


Popular Science Monthly, Dept. 100 

353 Fourth Avenue, New York, N. Y. 

Please send me your new 265 page. cloth bound book. ““‘WOOD CARV- 
ING AND WHITTLING"’. When the book is delivered | will pay 
the postman only $2.00 plus a few cents postage. in FULL PAY- 
MENT. My understanding is that after examination. | have the 
privilege of returning the book within 10 days and you will refund 
my money in full 

(/! you prefer to pay now we pay postage.) 


Name 
Address 


City State 
Orders from outside of the U.S. must be accompanied by cash. 
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Make Money i in Spare Time 


Be a representative of Popular Science Monthly. Taking 
subscriptions at the new low price is easy. And you can 
make t Write for particulars to Popular 


good money at it 
Science Monthly, Circulation Manager, 353. Fourth Avenue, 
New York, Dept. 100. 
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For more than 40 years, our graduates have won BIG 
POSITIONS. In just 8 to 10 months, spare time only, you 
can master the beginnings of Drafting—the work done by 
$60 to $90 a month tracers, In another 10 to 12 months, 
you can master the lessons co I . 
tion paying $100 to $175 a mont 
course, dealing with Des ign anc dE 
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Get FREE Bulletin. No obligation, Write AT ON( 
American School, Dept. 0D-746, Drexel at Seth, Chicago, Mm, 
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You will find illustrated, many handy articles 
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NEW LIONEL CATALOG Craftwork Kits 


64 FULL-COLOR PAGES naw ° ° 
BRISTLING WITH NEWS oe val for Building 
WAC FOR MODEL RAILROADERS . Ie Seal 


WARSHIP 
MODELS 


Kit E 
Battleship "Texas" 


LEAR away a corner of your work- 

C bench this fall and transform it into a 

staten to tho at eunsing Cent miniature shipyard. It’s fun to build a model, 

onel has ever rolled out on the rails whether a battleship, destroyer, clipper 

AP OE CO SS Cr Say Sey fishing schooner, or ancient galleon. Our 

= aug: e2 @ 2 2 2 wee ey ouconstruction kits contain all the raw ma- 
| HE LIONEL CORPORATION, Dept. 13, 15 Eost 26th St, New York terials and instructions for making a wide 
i variety of vessels. The complete list follows: 


- Packed in this great, new 


{ Please send at once a FREE copy of the new Lionel Catalog 
i MODEL-OF-THE-MONTH KITS 





Aircraft carrier SAR ATOGA, 18” long........$1. 
Convoy of four U. 8S. destroyers for aircraft 
carrier each 6 
1.8. cruiser TU sc AL OOSA 11%” long 
HISPANIOL A of the book and movie 
Treasure Island,’’ 7” long 
H.M.S. BOUNTY, 8%” hull, 11%” overall 
Ocean freighter, 14” long 
Yacht NOURMAHAL., 8,” long 
Liner PRESIDENT LINCOLN, 144” long 
Fishing Schooner WE'RE HERE of Cap- 
tains Courageous,’’ 9*'.” over all . 
Fleet of nine modern U.S. fighting ships 
including superdreadnought light cruiser, 
aircraft carrier, submarine ind five de- 
stroyers; scale, 1 equals 100’ 


SIMPLIFIED SHIP MODEL KITS 


. Liner 8.8. MANHATTAN, 12” long . 

Know ‘Electricity as Experts + See Se ee er oe 
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’ 
“<2 
Know It--and Get an Expert's ten STANDARD SHIP MODEL KITS 
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© volumes, 2155 pages—New low price 
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THE SMALLEST, LIGHTEST, FULL- 
VOLUMED 90 BASS ACCORDION 


EVER DESIGNED. IT’S THE 
NEW SOPRANI 
AMPLIPHONIC 
MIDGET 


@ Think of it! 34 
treble, and 90 bass 
keys, beautiful tone, 
amazing volume. See 
and try this wonderful 
new Soprani at 
your dealer’s, 
or write for 
FREE booklet. 


SOPRANI, INC. ?5Si 


630 S.Wabash, Chicago, ill. 
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HOW TO PERFORM 


PROFESSIONAL T4 


Hundreds of amazing tricks 
nown only to the profession—many 
brand new—now revealed in this big, new 
345-page MODERN MAGIC MANUAL by a famous 
magician. 250 easy -to-follow diagrams show exactly how 
to produce startling effects. 

SEND NO MONEY. Write name and address in margin of this 
ad and mail to Harper & Bros., 49 E. 33rd St., New York. Pay 
postman only $3.50 plus few cents postage If not satisfied, 

return book in 5 days for full refund 
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"PREPARED FOR poten STUDY 


ive you all the training needed 
No special education or 





Guarantee 


yurse can Yo mast be satio- s- 
of Bi. ong Bo. ng will be refunde ~ 
immediately 


| exan nation and 
rse is finished. 











wr order ~ Only a small quantity of courses printed 
el pr You are protected with our money-back 
ee eae week, You get the 


viete for only $1.! 


FREE EXAMINATION COUPON 


Se — SS 
PREME PUBLICATIONS, 3727 | Ww. 13th n St. » Chicago, tll. 


ete Radio Course at the special reduced price, I must be 
et my money back. 


stpaid, 
»stman $1.95 and a few cents postage. 





DO YOu KNOW YOUR PLACE? 


ARE YOU INDUSTRIOUS? HONEST? UNPREJUDICED? IF SO, THEN KNOW THAT EACH ONE HAS A 
DEFINITE PLACE AND A JOB IN THE GREAT SCHEME OF LIFE. WE CAN HELP YOU FIND THIS PLACE 
SEND FOR OUR LATEST 60 PAGE ILLUSTRATED BROCHURE LEMURIA THE INCOMPARABLE. LEARN 
HOW TO KEEP YOUR MIND ALERT, YOUR HANDS BUSY, YOUR HEART WILLING, YOUR EYES ON 
THE STARS, AND YOUR FEET ON THE GROUND. IT DARES TO TELA THE TRUTH YOU NEED TO 
KNOW. TWO DIMES COVERS THE COST OF MAILING. NO OBLIGATION. ADDRESS DEPT. @. 


sew pLancintox avE TEMORIAN FELLOWSHIP muwaorce, wiscoxsim 











The Average Man—Y0U—Can Go 8 Hours 


Without Food 


With Less inconvenience Than Without 


ELECTRICITY 


-the fatadlished Field 
with a Future for YOU! 


Imagine the chaos if all electricity failed for a day! Street 
cars and automobiles stopped. Electric household appli- 
ances useless. Factories {shut down. No telephone, tele- 
graph nor radio. No newspapers to allay the panic. No 
lights. No movies. No elevators in skyscrapers. Turmoil for a day! 


Spare Time Training Brings Quick Progress 
Electricity already employs a vast army of men — mes 
new application means more men needed. ven a carey depress 

years the Electrical industry gontinued to ar NEED MORE 

Hy Wass @ field « Pc UNI for. ond u 7 va can train AT 
HOME at cost withou ference with your present job, for 
STE ADY WORK at ER )a week and up in this giant basi- 
ness. DETAILS fe: § No obligation Write today, without fail! 


American School, Dept. EE-746, Drexel at 58th, Chicago 
Approved— National Home Study Council 


WASHINGTON, 0 





Kits for Building Models 


(Continued from page 36) 


YOU CAN BUY INSURANCE 
AGAINST CRIPPLING GAME 





Raw materials for building a 12” model of the 
cruiser “Indianapolis” are contained in Kit H 


Elizabethan galleon REVENGE, 25” hull 
- ** 9089 Nationa ° . . 28” over ll 
Mew od x. y The best insurance against 40 Farragut’s flagship HARTFORD, steam- 
crippling wildfowl is hard- and-sail sloop-of-war, 33 t 41” over 
hitting SUPER-X with Short aa eS Sere ome 
Shot String, and for upland Priv iter SWAL L ow Baltimore c 
gome, dense-shooting XPER a. 12! hull saute ; 
ew can own a retriever such > . . > > . 
as National Champion “Rip,” ’ o ipper SOVEREIGN oF THE SEAS 
above, to prevent losing “flying Tr adit schooner, Maine type: 17 
cripples,” but any sportsman a , wone eal ; aii 
can buy SUPBR-X and XPERT 28. U.S. Navy destroyer PRESTON, 31 
anywhere. Shoot only at game —— CONSTITUTION (Old Ironsides”’ 
within range of your gun and ~ fet. Si° ever all ee 
ammunition and put your birds : Clipper ship GREAT REPUBLIC 
in the bag instead of in the oa mull 12” - thee rs acy 
marsh! 5S. Coast Guard Patrol of 165-ft. ty; 
IONE 
Brig MALEK ADHEL, 20” 
all; frame-and-plank constr yn 
Fishing schooner BLU ENOSE, “47 >” hul 
22” over a 4 
New Bedford whaleboat, with complete 
equipment, 14” long 2 
Confederate raider ALABAMA; steam 
sloop. bark rigged; 21%” hull, 28” over all 
Revenue Marine Cutter JOE LANE 
sail schooner, 13%” hull, 21” over all 
contains precision-shaped hull and finished 
blocks, deadeyes, belaying pins, etc.) 








MISCELLANEOUS 


Whittling kit with two shaped blocks for 
making sea captain 5'.” high 
Whittling kit for six different Scotties; each 
is 2” by 24%". sawed to shape 
Copycraft whittling kit for making one of 
several Hobo Hank novelties Includes 
0 if dealer cannot i master model 5%" high 1.50 
y Marionette kit for making a model of Dopey 
CUSHMAN G DENISON MFG. CO the Dwarf, 9” high. Ready to assemble 2.25t 
133-5-7 WEST 23rd STREET NEW YORK 


———— —= : yuu live west of the Mississippi River or in 


BE OUR REPRESENTATIVE ‘2)'2ii 222i sienna sha atiast 
IN YOUR TERRITORY 


If you can spare an hour a day you can earn extra dol 
lars taking care of Popular Science Monthly new and re : 
newal subscriptions in your locality. Complete instruc Popular Science Monthly, Dept. 100A 
«ye vad Rasy». lies will be sent free. Send your name 353 Fourth Avenue, New York, N. Y. 
EUGENE WATSON, Popular Science Monthly, Dept. 100 : nd me Kit for which I 


353 Fourth Ave. New York, N. Y. 


Why ChangeGwt 


U.S Burena of Standards states: “Oil does 
NOT wear out mechanically and may be used | ‘Rf [| AIM)’ 
over and over again.” (After reclaiming). 

Thousands of car, truck and tractor owners have | > ~ | “ity State 
yroventhe truthof this statement with the ase of r | lease ty , ives ‘ 








RECLAIMO.”’ This revolutionary device filters ‘ 
and reclaimscrankcase oil as you drive t You save the C.0.D. charge by sending your 
Saves Time, Trouble and Money! ‘ | oy with this order. Remit by money 
Our %-page illustrated booklet, “OIL |} order, check, or registered 1 1. This offer is 
S$," containscomplete details and ort wm | made only in the United 8S » und Canada. 
(tRE startling oil truths that will amaze you FILTERS Canadian orders cannot be send C.O.D. Also see 
\goonié 1 Faritet preare yy today —It's FREE | note above 
Ss by reliable deal: ore p overs here.’ | 
RECLAIM mre cO., 306 we Western, Dept. CHICA 
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& & BIG PROFITS 


SELLING THE 
FIRST LOW 
PRICED 


MYSTERIOUS 
BLACK LIGHT 

(Invisible) 
Makes Magical Burglar 
Alarm and Annunciator 
Se nd your name—no money—for free facts 

the sensational sales success — RAY- 

ALARM=the first electric eye at a low price. Tre- 

endous national pt ity has created huge market with stores, 
he mes, Shops, factories as a burglar alarm and in gas stations and 
offices as an annunciat Sal en and distributors are now 
CASHING IN on spectacu emonstration and mag 
ance, If you can ell, ion’ e a minute. This is the bigg 
profit Opportunity in years, ame today to: 
RAY - ALARM, Dept. R-1310, 225 Fifth St., Des Moines, lowa 


WOOD CARVING and WHITTLING 
AN ARTISTIC HOBBY FOR ALL 


This brand new manual shows you how to do 
every kind of wood carving. How to carve jewel 
boxes, picture frames, trays, chests, furniture, etc. 
How to do chip carving, level surface carving, 
incising, carving in relief. Carving human and 
animal figures in the round completely explained 
and simplified. 256 Pages. Fully illustrated,—full 
cloth bound. Send only $2.00 and your copy will 
be sent postpaid, or order COD plus postage if 
you wish. Money back if not satisfied. 


Popular Science Monthly= Dept. 100 
353-4th Ave. New York, N. Y. 


WOODWORKER’S 
Turning & Joining 
MANUAL 


This new manual is writ- 

ten especially for the man 

who likes to make things in 

his own home with power 

tools. Tells what power 

machinery you will need to 

turn out beautifully finished furniture. How to use 

the cross cut saw, ripsaw, miter saw, jointer, and 

band saw. How to bore and mortise by machinery. 

Scraping method of wood turning fully ex- 

plained—how to turn a plain cylinder, smooth 

cylinder, how to use a skew chisel to square ends, 

make shoulder cuts, taper cuts, convex and con- 

How to make a tilt-top table, occasional 

and fluting, faceplate and chuck turning, 

veneering How to make the surface 

, how to apply stain, wood fillers, finishes—wax, 

shellac, varnish, lacquer 

Also, how to equip your home workshop, what hand 

tools you will need in addition to power machinery. 
All about wood joints 

Complete working diagrams with step-by-step in- 

structions for intricate designs in cabinet making, 236 

illustrations, 192 pages, full cloth bound, only $1.00 

C.0.D. Send order WITH NO MONEY for WOOD- 

WORKER'S TURNING AND JOINING MANUAL. 

Pay postman $1.00 plus few cents postage when book 

arrives 


POPULAR SCIENCE—Dept. 100 
353 Fourth Ave. New York, N. Y. 
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MAKE BIG MONEY 
(Ppater At Home! 


GOLD New Invention 


SILVER 


a by Brush 


No Tanks, Liquids, Generators 
CADMIUM DOES SAME WORK AS BIG OUTFITS 
NICKEL Millions of old auto-parts, and all 


kinds of old, worn articles in homes, 
stores, offices, factories everywhere 
can now be electroplated with a perma- 
nent brand-new sparkling coat of metal 
—by electrolysis—with the stroke of a 
brush. Easy as painting—nodismantling 
—plates right on the spot. Any electric 
light socket or car battery. Weighs only 
a few pounds. Take it anywhere—ready 
for instant use. 


Quick, Easy Way to Start Your Own 
Business 
MAKE BIG PROFITS AT ONCE 


Amazing low price and magic-like dem- 
onstration brings you thousands of orders 
for plating from garages, radio shops, 
bicycle shops, machine shops, home work 
shops, factories, offices, janitors, doctors, 
dentists, jewelers and farmers, homes, 
stores, etc.—with big profits for you! List 
of plating charges furnished; also reports 
of remarkable daily earnings 


2-MINUTE DEMONSTRATION 
WITH SAMPLE AMAZES EVERYBODY 


Send today for FREE Sample and amaz- 
ing profit details and bona fide reports of 
big steady earnings! Also, 

3-way proven sure money- 

making plan. Get started 

at once on this perma- 

nent, profitable business. 

No competition. Simply 

mail name on penny post 

card—NOW! Be the ex- 

clusive Warner Nu-Way 

Electroplater in your 

community 


WARNER ELECTRIC COMPANY 
Dept.2-E, 360N. caitenateuneamensceael Hl. 


EASIES Ul 
TO MASTER! 


THIS NEW 


P-A 


@ Such beautiful tone, and 
so easy to play! Just toucha 
key and blow normally; you 
can't miss. Nothing to com- 
pare with these new P-A 
Saxes, Clarinets, Trumpets, 
and other P-A instruments. 
Fully guaranteed; your suc- 
cess assured. See your music 
dealer or write direct for 
beautiful free book. No 
obligation. Easy terms. 
Greatest fun, easiest with 
P-A. Write today sure. 1284 


PAN-AMERICAN 


1004 P-A Bidg., Elkhart, indiana 
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Economy Cou” 


...Less cow and more 


milk for the farmer 


Yes... that’s what Mr. Otto Gray has bred 
on his Oklahoma cattle farm. A smaller, low 
gravity cow giving as much milk as her reg- 
ular size sisters at half the upkeep cost. 
Popular Science on-the-screen tells about 
science’s latest help to the farmer when it 
comes to your local theatre. Don’t miss it. 


...Portland’s 12 ton 


civic trouble shooter 


It's the last word in civic emergency service 
...a@ gasolined angel of mercy with equip- 
ment for fighting a fire, lighting a city, or 
performing a major operation. An exciting 
scientific achievement you'll see in the next 
Popular Science on-the-screen at your 
neighborhood theatre. 


popular seience on-the-screen 


Produced in Cinecolor by Fairbanks & 
Carlisle with the cooperation of the Editors 
If Popular Science on-the-screen of Popular Science Monthly. Distributed by 
isnt scheduled at your local 


theatre, MAIL THIS COUPON TODAY! 


Paramount Pictures. 


Boome S22 =e 
= 


Popular Science on-the-screen 
353 Fourth Avenue, New York City 


Here’s my vote to bring the latest issue of Pop- 


ular Science on-the-screen to my local theatre. 
Theatre 
Address__ 


POPULAR SCIENCE 





LEARN MUSIC High School Raises 


in Your Qwn Home = BGM pe apne 


This 445Y Way 


FREE BOOK | a 


ese expia 


aun Sandantes hanna oapiy comes alte, Sbvuiieis testament 


e 2 re 
u. s. SCHOOL OF ‘Music. 810 Brunswick Bidg., New York City, N. Y. 


























{ ferred Finish i in 2 Years” } 
j : astime and ability 





if desired ly completed le subjects if desired. At r 
September School, Chicago, -1897. FREE Bulletin. Write TODAY! 
rite for Catalog ° . ee ee --- an i we eae 
6100 E. Washington Bivd., Fort Wayne, Ind. ee begs poe ed pe agg age + i acca 
- . e — HIGH SCHOOL COURSE — Air Conditioning 
— Accounting and Auditing — Diese! Engineering 
— Architecture and Building - Liberal Arts Design 
Automotive Engineering — Liberal 


Regain Perfect Speech, if you - Business Management — Private Secretary 
Aviation - Mechanical | Enammooring 
Electrical Engineering — Radio and Tele 
— Electric and Gas Retrigeration — Home Economics ‘Courses 


' No o tos 
Benjamin N. Bogue, Dept. 968 Circle Tower, Indianapolis, Indiana. 
Splendid opportunitie s. Prepare in spare 
TH time. Easy plan. No previous experience 
needed, common s« hool educ: ation sufficient 
Send for free booklet “Opportunities in Pho- 
me tography”, particulars and requirements. 

cht American School of Photography car \ 
a hh ae | LEARN CARTOONING 
som IN RABBITS-CAVIES AT HOME IN SPARE TIME 


and pot you in touch with other markets. 3 

Catalog and copy of magazine 10c. Or send Send for this FREE book containing money-making 

WE B WY atalog and Price List and Year's Subscrip- : = tips, cartooning charts, idea creating methods. list 

tion to the AMERICAN SMALL STOCK FARMER, E of cartoon buyers, and other valuable information. 

OUTDOOR ENTERPRISE CO.. B8OXS22 NEW CITY, w. ¥. Read about the money-making opportunities in 
3 one of the most fascinating of all professions 

CARTOONING., With this booklet we will include 





OF BARGAINS IN MILITARY, 
Sport G * thes, Sb 
We will also tell you how 
vonists’ Exchange Laugh Finder 
FREE of extra cost. This amazing device actually 
helps create and originate humorous ideas. Send 


= GH SUPPLY co. h } é name at once and mention your age 


4784 Lester St. 
C CARTOONISTS’ EXCHANG GE 
= VIRGINIA Dept. 14410, | Pleasant Hill, Ohio 


(0?) GET RELIEF . 
te ing por eh wf ‘< Travel for 
-Or money Gat ; : ; 
me ‘Uncle Sam’ 


For quick relief from itching of eczema, pimples, athlete's foot, 
scales, scabies, rashesand other externally caused skin troubles, 
use world-famous, cooling, antiseptic, liquid D. D. D. Prescrip 
tion. Greaseless, stainless. Soothes irritation and quickly stops 
the most intense itching. 35¢ trial bottle proves it, or money 
back. Ask your druggist today for D. D. D. PRESCRIPTION. 





sree to "Railway Postal Clerks 
$2100 , “FRANKI TN “TNSTITUTE optics 


72-PAGE rae First Year 4250, Rochester, 
e today for big FREE illustrated catalog expiai 
ILLUSTRATED nazin rv d correspondence courses anc Many other 
CATALOG “ on eve yject. 1 satisf or Positions 
We buy for cash anb He Mail Carrier 


. Send your name on penny postcard at or Postoffice 
No obligatio Clerks, 
COEL. SON con Mail coupon 
Today Sure 


500 Sherman, 4201 Chicago 





POPULAR SCIENCE ,onmne 
Pall - Classified wr 


a9 OPPORTUN ITIES 


Classified Ads only 35¢ per word per insertion, payable in advance. 
Minimum ad 10 words. To be included in Dec. issue copy should be in our 
office by Sept. 24. Dec. issue on sale Nov. 1 
POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 





ADVERTISING SELL 50 Chri 
READ CAREFULLY 


These Classified Advertisements, Bact sath Dent D386. New 
under more than 110 classifica- ONLY two sales per day 
tions, contain a gold-mine of $1200.00 monthly profit 
° ery mechanic « Sf 

interesting, useful information. sales makes $36 00 pr 

m h ‘ll find man Protected 
Among them you ind ward around demand. Me 
money-saving and money-mak- 00°. PROFIT on $1 
ing opportunities; new products and sell , 
and services. Make it a habit 
to read this section every 
month. It pays. 
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CHEMIC leans cars li magi INCTURESE: automobile tire 5c ~ 

Banish ; Sel comee” tk” eee BOOKS, PERIODICALS 

€ 50c. ory Tower 
ylept,”” “‘Lonely Letters"’ 
25c (gratis with order) 
10c. Box 146, Palisades 


LOVE Diary—privately published—$1.00 
7 j 5 “Ty 


tle ( Service, 20 Locu ts . Philadelphia, 


abels, bott! 
20030 Russell, De AVIATION 





EXCELLENT Sparetime prof 
subscriptions—2500 magazines. 
fidential catalogue 
Free! Dept. 44. 
N.Y 


CHRISTMAS 
Robinson Cards, I t lin le p ion Aeronautical neer ir nfid 
1 tr rt pilot, aviation nic o1 pplie 
PROFIT ] ] ve. Brooklyn 
n letters. Of Lar , ; on : ass t SNAPPY books, pi 
» oder: i loca t ar n Where to get. We 
coln Ave., € T: . ra ar rot : Esse, 5000-A Corde 
AMAZING new Zip PRETTY Girl 
ment n or f 3ig assort 


sig 


t photos, books, novelt 
1 1 t $1. Catalog 10c,. P 
ale every hom nn Mfg. mt F r ig h, Chicago 


a PROPELLER: ralit ve 5 all BUILD IT YOURSELF 





I 


own I h 01 Cs 


ENGRAVED 1 
Ave. Wi 
WINDOW 
t Ne 
Free sa 
FRE} 
t PROPELLERS 
ve Field D 
IATION Aj 
A n A 
printes vou $6 LEARN di 
free. Dunbar, New Br i me B 391B, Hempstead, ! 
ANTIQUES, RELICS KATTERIES, GENERATORS, ETC. 
INDIAN GOODS a Sikes ; P 
EDISON fe . rage batteries for 
ok @ 1 , 


1.00 





I € H 
SWORDS, R 
Ave ue. New 
> MEXICAN ad 
01 Bloomf Mont r ee r ae 
AUTHORS’ SERVICE | Free illustrated ture. See-Jay Co., 87 trie plant. Pans $3.00, Literature. 7 
SHORT Stories revised. typewritten,.| SS +8. BUSINESS OPPORTUNITIES 
arket irsh §-1013, Harri BLUEPRINTS & PLANS , ; we 








STORI 


boro 





AUTOMOBILES t g I 
USTRATED Fi lition iton 628 PAGE 
tacing t i r trick I 

radios. can 
Dept. 511 
BOATS, OUTBOARD MOTORS, ETC. 


ize, cut-to-shape Boat 








SUPERCHARGERS $3.00 Plate auto pa 
ileage increase 2 power S. § 
y of Det t r 
make, year I install inute - 
John Hanley ar rer, raine, all ._ : : @e : demand. 
Detroit, Mich ud s \ S tboards, prof 1 hue y For full 
- n rie c k il trial lesson me 1d 10c. War- 
PROFESSIONAL Midget racers, two-pi s ie Catalos Model was: | ner Electric Co.. Dept. EC, 360 N. Michigan 
roadsters. Midget motor ] 10 { ayak Boat of t 126 tl Ave., Chicag Ill ; 
s G antee notors r \ rk ; 
pla . re . og ats io ANNOUNCING new home study course in 
0c - x 195 nC as MARINE wel asily rt ar ore commercial] baking. Good field for ambi- 
20¢ Box 1959-BD é : 
—— : motor (domest I reign ith ) ( men. Nearly depression proof busi 
SPECIALIZE in Auto-Radio Suppressior Parts and nplete Catalogue : ne Common school education 
work. Writ < ra, } (coir Osmithson, 3648-P Lawrence § Send for free booklet ‘‘Opport 
AUTO SUPPLIES & EQUIPMENT Phi eiphi the Baking Indu try’” and requirements 
MONEY in selling nationally famous os National Baking Institute, 3601 Michigan 
CONVERT your - burn Diesel oil board Motor Pri . for pr ‘ Ave Dept. 1745. Chicago 
: ip tc f 4 : nst jealer proposition. Power sociates, START home business making 
ation . At periort . r 01, W art good 





Save 
fa r I ¢ 
, . om m , -- < tor d anc built : lurni 
Co uN ! ! . ee F arble ring: liquid 
aree oe sews, S . = . j “ -_. so i > molds 
201-204 Manch 31d lane |) ce. aaa | mmon wealth, ll lider free. C 
g MARINE © 10. Glencoe, Ill 
SPARK Plug manufacturer h ! , mee “ . here end save. Conv : v( ve some spare ! 1 where you can 
~ i. 7 hl Parts Co.. 277 Adams St.. Boston. } aie io li work, we can offe i a profita 
as : — = . le pr ion cas 5 and 
KAYAKS. O F vats. Weldw t fc 
ready-cut } Cre-Craft Boat 
iARGER , Asolit Dept. I, Millburn Jerse 
moves carton, eliminate BODY-BUILDING COURSES : 
EXERCISE equi t, course Speci: 1696 
offers! Pree booklet. Good Barbell Co., | TyPEWRITER repa 
me Prvici r 
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ip to 37 F 
ige. saves 
Free trial « 
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HANDBOOK for Ch al Experimenters 
illustrated, hundreds of 4 
bargait t rf i K k 50c. Experiment booklet 
B $22.! Simplex Magazine catalogue, 5c. Reading Scientific Company, 
ilmo ) 5 ler Reading, Penna 
t FREE: 40 page catalog of 
laboratory supplies for amat 
ists, Wollensak microsc« 
scientific books at big di 
Dept. JC-10, 124 West 
FREE Chemistry catalog 
Equip complete labor 
Scientific Corporation, 397B 
Brooklyn, N. ¥ 
FREE Catalogu 
biology. 1 
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Superco, ¢ 
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EDUCATIONAL TRUCTION 
LEARN Electropiatin 10n Make big 
money in new prt ble business, Simple 


WELDING 
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New 
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CARTOONING, SIGN PAINTING, ——— : 
DRAWING AIDS MEN wanted 
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PTY, tration good job 
free booklet 
! } l, Dept 
TEUR Cartoc t : i nn 
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CHALK TALK STUNTS mw yt 
~ — anteec ash paid for use 
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CHARTERS 
DELAWARE charters cor 
$35 Submitted form Cc ' tr y 
juyer, Inc.. Wilmington. Del | Rapid er creat 1 lemand 
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CHEMISTRY Laborator pom) oe emg — ag 
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S l E IN (CG le NEW “EARS” LISTEN FOR ENEMY PLANES 
A new-type sound detector for locating approaching 


aircraft, being tested by the U.S. Army at recent 
maneuvers. Like other devices of its kind, it picks 
up faint vibrations from plane motors and propellers 
and finds the direction from which they come, to aid 
antiaircraft gunners. Other new developments in na- 
tional defense are shown on the ten following pages 
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Bombers 


HOW NAVAL EXPERTS 


ITH waves of swift bombing 

planes casting their winged 

shadows over seas long ruled 
by battleships, modern air power is of- 
fering a new threat to naval supremacy. 
Meanwhile we find ourselves embarked on 
an unprecedented program of warcraft 
construction, and the question of how ef- 
fectively our latest ships can meet this 
menace from the skies renews a long- 
standing controversy between advocates 
of air forces and sea forces. 

Here is a composite answer as given 
by Admiral Harold R. Stark, Chief of 
Naval Operations; Rear Admiral A. B 
Cook, head of the Navy’s Bureau of 
Aeronautics; and other top-flight Army 
and Navy officers who ought to know, if 
anyone does, just what planes and ships 
can do to each other: 

Three types of aircraft menace war- 





or Battleships ? 


ANSWER A VITAL QUESTION ON DEFENSE 


ships, each in a specialized way— horizontal 
bombers, dive bombers, and torpedo planes. 
And each has its advantages and drawbacks. 

Horizontal bombers attack their targets 
from relatively high altitudes, aiming their 
missiles with a precision bomb sight. The 
size of these large multiple-engine craft 
gives them great cruising radius and bomb- 
carrying capacity. Flying miles high makes 
them comparatively safe from a warship’s 
antiaircraft fire. 

But all is not on the side of the bomber’s 
crew, by any means. For safety in altitude, 
they pay in loss of bombing accuracy. 
Viewed from 5,000 or 10,000 feet, even the 
biggest warship makes a pretty small gray 
speck upon the blue ocean. If they descend 
to improve their chances of hitting it, their 
own chances of getting hit by its five-inch 
antiaircraft guns rise in exactly the same 
proportion. 

And here is a little-known fact. More 
than half the time, clouds over the ocean 
prohibit bombing from above 16,000 feet 
For days on end, unfavor- 
able weather may keep the 
“ceiling’’ much lower. 

Even worse, a horizontal 
bomber suffers from one 
incurable weakness, owing 
to its method of bomb sight- 
ing. Just before dropping a 
bomb, for a period variously 
estimated from fifteen sec- 
onds to more than a minute, 
it must maintain an abso- 


By 
ALDEN P. 
ARMAGNAC 


Drawing shows the two principal 
types of bombs used ogainst war- 
ships: Fragmentation bomb (at 
left) shatters into pieces that 
wreak havoc among exposed per- 
sonnel; demolition bomb is de- 
signed for structural damage to 
ship. In photo at right, a low- 
flying plane drops a torpedo 
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lutely fixed course and speed. This delights 
antiaircraft gunners. 

Dive bombers use entirely different tac- 
tics. Power-diving almost vertically upon 
their target at more than 400 miles an hour, 
they release bombs at such low altitudes 
that the projectiles can scarcely miss. In 
this type of bombing, there need be no 
elaborate corrections for altitude, wind, and 
the speed and direction of the target. Only 
the simplest sort of sight need be used; the 
pilot virtually aims the bomb by aiming 
the plane. A favorite stratagem is to “dive 
out of the sun,” so that its glare blinds gun- 
ners below. 

3ut the dive bombers’ very style of at- 
tack means flying down the barrels of all 
the antiaircraft ordnance that can be 
trained upon them. They run the gantlet, 
not only of the big hand-loaded guns, but 
also of the shorter-range multiple pom- 
poms or “machine cannon” that throw a 
continuous hail of small explosive shells, 
much as a machine gun fires bullets. Then, 
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OF HIGH-ALTITUDE BOMBING 

*AUCH LEGS THAN HALF THE TIME 


too, the terrific strain of 

pa By =f pn Bn Mer eold pulling the planes out of 
BOMB, MAKING IT A GOOD TARGET their fast dives. re- 
Fee Ce ercose quires bombers of this 
type to be small ma- 

chines. Because of their 

diminutive size, their 

capacity to carry bombs 

is limited. Likewise, 

their curtailed weight 

of fuel tethers them 

within a short range of 

their base. An admiral 

who gives a respectful- 

ly wide berth to a “bee- 

hive” of shore-based 

dive bombers need have 

little fear for his ships. 

There remains the tor- 

pedo plane. To launch 

the torpedo slung be- 

neath its fuselage, it 
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THREE WAYS in which 
planes can attack a war- 
ship: At top, horizontal 
bombing at center, dive 
bombing; at bottom, at 
tack by a torpedo plane 


WHAT THE BOMBS DO 
Effects of direct hit and 
near miss by a fragmenta- 
tion bomb [at top, right) 
and a demolition bomb. Be- 
low is a proposed design 
for a battleship in which 
turtlebock armor protects 
vulnerable superstructure 





heads toward the broadside of 
the vessel, skimming close to the 
water. A likely hit requires a 
dangerously close approach, un- 
der heavy fire from the ship. 
Shells striking the sea ahead of 
the plane throw up great geysers 
of water, which will shear off the 
wings of an air raider plowing 
into them at high speed. 

Aircraft carriers of a fleet give 
it additional and powerful pro- 
tection against all forms of air 
attack. Fighter planes sent aloft 
by the hundred from carriers 
may be able to destroy or ward 
off the raiders before they reach 
bombing positions. 

3ut what happens if a warship 
does have the bad luck to get 
hit with an air bomb? Whether 
minor damage results, or Davy 
Jones's locker receives a new- 
comer, depends both upon the 
type of bomb used, and the class of ship. 

“Fragmentation” bombs inflict casualties 
among exposed personnel. Fused to explode 
instantaneously, they hurl deadly fragments 
of steel in all directions. If they miss a ship 
and hit the water near-by, they still det- 
onate in time to rake the deck with their 
splinters. Because of their light weight— 
thirty pounds or less—airplanes can carry 
large quantities of them. For the same 
reason, they effect little or no structural 
damage upon a ship. 

“Demolition” bombs, on the contrary, are 
all that the name implies. They range in 
weight from fifty to 2,000 pounds. Often 
they are fitted with delay-action fuses, so 
that they burst after penetrating the target 
or the surface of the water. So adapted, a 
bomb of this type acts in the same way as 
a depth charge to destroy a thin-skinned 
submarine. Spotted from the air while it 
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A multiple pom-pom in action. Above, geysers 
of water from shelifire wreck a torpedo plane 


is submerged, an undersea craft is helpless 
to fire back or, because of its limited speed, 
to maneuver to dodge bombs. At the sur- 
face, it is almost as vulnerable. In fact, re- 
ports indicate that air bombers are almost 
as effective antisubmarine weapons as the 
sub chasers of the last war. 

Destroyers and other small warcraft, too, 
can be sent to the bottom by a direct hit 
from a heavy demolition bomb. Their pro- 
tection lies in their limited size as targets, 
and their ability to throw off a bomber’s 
aim by fast, zigzag maneuvering. 

Bigger ships, though better targets, have 
more in their favor. Even an amateur math- 
ematician will realize that, when you add 
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Massive deck and side armor guards the battleship's vital parts from harm 


to a ship's size, the deck area increases only 
is the square while the displacement—and 
therefore the weight of armor that can be 
carried— ine as the cube. This ex- 
plains why great battleships can be armored 
far more effectively than smaller craft 
against air bombs 

Massive horizontal decks of armor plate, 
placed as near as possible to the water line 
to conserve stability, supplement the “belt’ 
or side armor of modern capital ships. Orig- 
inally intended to protect the magazine and 
other vital parts deep in the hull from high- 
angle shellfire, this deck armor now serves 
the added purpose of warding off air bombs. 
In the newly launched 35,000-ton U.S. bat- 
tleships Washington and North Carolina, it 
is reported to attain the extraordinary total 
thickness of ten inches. Even a 2,000-pound 
demolition bomb, formidable as it sounds, 
shatters against such armor like an 
dropped on a concrete pavement. 

Special demolition bombs could be built 
that would penetrate deck armor, but their 
tremendous weight of steel would allow only 
a small explosive charge. For gravity to 
give the bombs sufficient velocity to pierce 
the armor, planes would have to loose them 
from an altitude corresponding to the 10,000- 
foot-high trajectory of shells fired from 
guns, reducing the chances of a direct hit. 
And nothing else would do, for an armor- 
piercing bomb dropping in the water near 
a ship would carry too little explosive to 
harm it. 

In contrast, a standard thin-skinned dem- 
olition bomb acts like a mine if it explodes 
under water alongside a Multiple, 
water-tight compartments the battle- 
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REMAINING FORCE 


defense against 
a “near miss,” 
and a damage-control 
crew springs into ac- 
tion to stop leaks, pump 
out flooded compart- 
ments, and restore the 
ship to an even keel. 

How to protect a big 
ship’s superstructure 
against direct hits by 
demolition bombs, which 
may cripple if not sink 
it, remains a major 
problem confronting 
the world’s admiralties. 
One solution proposed 
by naval architects en- 
visions warships of the 
future completely cov- 
ered with turtleback 
armor, with virtually 
all the upper works re- 
moved, and only the 
muzzles of big guns 
protruding from the carapace of steel! What- 
ever form it may eventually take, however, 
the majestic battleship remains the most 
invulnerable of all surface craft—as 
been proved in actual bombing experiments 
upon old, scrapped, and radio-controlled U.S. 
capital ships. One had to sent to the 
bottom by shellfire after repeated bomb ex- 
plosions failed to sink it. 

And now, how all the factors air 
power versus power add up? Evi- 
dently the balance is close—unless the scales 
are tipped violently, one way or the other, 
by the particular mission of the sea or air 
forces. 

If shore-based bombers embark on a long- 
distance raid against an enemy fleet, fuel 
load will limit their bomb capacity. Lack of 
escort planes, incapable of flying so far, will 
leave them open to attack by defending 
planes, as well as by antiaircraft fire. Loss 
of valuable bombers is likely to outweigh 
the military value of any damage they 


might do. 

ONVERSELY, an admiral would be 
C courting disaster by using his fleet to 
force a landing, or cover an evacuation of 
troops, within easy range of a powerful ene- 
my air base. Only an emergency would jus- 
tify the hazard. It is a comforting thought 
that an invader’s fleet would face the same 
warm reception from our own army's flying- 
fortress bombers. 

But this country’s grand stategy differs 
as much from that of Europe as the vast 
oceans that lap our shores contrast with 
land-locked European waters. For our de- 
fense, we picture (Continued on page 228) 
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Workers assembling gas masks at the Edge- 
wood, Md., arsenal. At right, a container is 
being placed in a compressor for sealing 


O KEEP them in first-class condition for 
tee as long as thirty years, gas masks 
being manufactured at the U. S. arsenal at 
Edgewood, Md., are sealed in special vacuum 
containers. After the masks have been as- 
sembled and tested, they are placed in cor- 
rugated metal containers. These are fed into 
a compressing machine which removes all 
air from the container and seals a metal lid 
in place. To make doubly sure that no air 
leaks in, the sealed containers are then 
soldered at the joints. Eight hundred work- 


ers at the Edgewood plant are turning out 
masks at the rate of about 3,000 a day to 
build up a huge reserve supply for possible 
future need. The photograph at the left, 
above, shows women workers on the assem- 
bly line attaching canisters to the otherwise 
completed masks, while in the picture at the 
right a workman is shown placing the mask- 
filled container in the compression machine 
for sealing. 


Army Shooting Match Tests New Rifles 


Two semiautomatic rifles—the Garand, 


which 


fires eight shots without reloading, and the John- 


son, which fires eleven successive shots 


were test- 


ed recently in a demonstration shoot by soldiers at 
Fort Belvoir, Va., for the benefit of members of the 


Senate and House Military Affairs 


Committees. 
The Garand has been adopted for Army use. 


Congressmen keep scora as doughboys put the Garand and Johnson rifles through their paces 
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O ONE ever heard a fighting soldier 
complain that his army had too 
much artillery! 

To most Americans, and even to 
American Army officers, last spring's Euro- 
pean war on land brought a succession of 
stunning surprises. The defense-numbing 
effectiveness of attacks by massed tanks, 
the tremendous hitting power of armored 
divisions, breath-taking successes won by 
dive bombers, spectacular achievements by 
dare-everything parachute troops, insidious 
behind-the-lines activities of fifth-column 
agents—-these developments in the ancient 
and sometimes honorable trade of war re- 
sulted in a quantity of hard thinking by 
American officers. One of the effects has 
been a mental rush toward mechanized war 
weapons, the mere mention of which only a 
year ago would have made the faces of 
traditional-minded infantry colonels and 
hard-swearing cavalry  brigadiers'§ turn 
purple with rage 


some 
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105-millimeter 
howitzer, rival of the 
famous "75" for direct 
support of infantry. It 
has a high firing angle 


The new 


Perhaps in a few cases this trend toward 
mechanization has hardened into a danger- 
ous belief that mechanized weapons in them- 


selves are a solution of all the complex 
problems of model-1940 war. But most of 
our officers, no matter to which arm of the 
service they may belong, have refused to 
become blind worshippers at the shrine of 
the militarized monkey wrench. They ap- 
preciate fully the value of the new war ma- 
chines, but that appreciation hasn't shaken 
their conviction that the time-tested combat 
team of infantry and artillery remains the 
backbone of every army, and that only ar- 
tillery can make it possible for attacking in- 
fantry to advance and for defending infan- 
try to hold its ground. 

Adequate artillery support in battle usual- 
ly means comparatively light infantry 
losses. The regular artillery armament of 
our big World War divisions of close to 
30,000 men consisted of forty-eight 75- 
millimeter guns and twenty-four 155-milli- 
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meter howitzers. It was so inadequate that 
whenever an infantry division was called on 
to make an assault, its artillery had to be 
reénforced by the artillery of a division in 
reserve. Even then, infantry assaults didn't 
always succeed, and infantry losses too 
often were high. But when the artillery of 
three divisions was used to support the ac- 
vance of the infantry of one, success came 
quickly and the infantry’s losses were light. 

The war strength of our Regular Army's 
new triangular or streamline division is 
about 12,500 men. Its three small regiments 
of infantry are armed with semiautomatic 
rifles, machine guns, mortars, and 37-milli- 
meter anti-tank guns. Its artillery con- 
sists of a regiment of thirty-six 75-milli- 
meter guns and a regiment of sixteen 155- 
millimeter howitzers. 

Outspoken high-ranking officers 
say that we need more and bigger 
guns in our divisions, and that the 


By 
ARTHUR GRAHAME 


> 
Our medium field guns: 155- 


millimeter howitzer (right) 
and new gun of same caliber 
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very least we should do is to increase the 
number of 155-millimeter howitzers from 
sixteen to twenty-four. We're a rich country 
rich enough to buy all the guns we need to 
defend ourselves against any enemy, but 
not rich enough to pay for the life of a sin- 
gle soldier killed unnecessarily because we 
fail to see to it that the Army get the guns 
it needs to do its national-defense job! 
At present our standard light-artillery 
weapon is the 75-millimeter—about three- 
inch—-gun. Contrary to common belief, the 
guns our army is using today aren't the 
famous French-built 1897-model “75's” with 
which we fought in France, but guns built 
from French designs in American Army 
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Motorized light artillery on the march. A regiment of thirty-six 75's has a train of 110 vehicles 


arsenals late in the World War and shortly 
after it. With the original carriage they 
had a maximum range of five and a half 
miles. With the new American-designed 
M-2 high-speed carriage, which permits an 
elevation of forty-five degrees and a trav- 
erse of degrees, their range 
is over seven and a half miles. 

The Army has a stock of well over 4,000 
of these guns. Some are being used by the 
Regulars and the National Guard, and the 
rest are in storage. Although they are old 
enough to vote, most of them are as good 
as they were the day they were finished. 
Modernized with the M-2 carriage at a cost 
of about $8,000 each, they are the equals of 


eighty-five 


any guns of their caliber in the world. 

All our field artillerymen speak affection- 
ately of the “75,”" but not all of them are 
convinced that it is the best possible weapon 
for its primary purpose-——the direct support 
of infantry with its fire. Many of them 
think that the new 105-millimeter howitzer, 
designed and after several years of experi- 
menting recently perfected by our Ordnance 
Department, is more effective. 

The greatest advantage of the 105 
the 75 is the larger bursting charge of its 
shell. A battery of four 75's can cover a 
front of 120 yards with its fire; a battery of 
four 105’s can cover a front of 160 yards. 
It takes an average of 800 fifteen-pound 
75-millimeter shells to blast a lane thirty 
yards wide through a barbed-wire entangle- 
ment thirty yards deep and 4,000 yards 
away; an average of 525 thirty-three-pound 
105-millimeter shells will do the job. 


over 
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Another advantage of the 105 is that in 
hilly or broken-up country its high-angle 
fire can reach targets which the flat-tra- 
jectory 75 gun can't touch. One of the dis- 
advantages of the 105 is that it weighs a 
ton more than the 3,650-pound 75, and so 
can't be moved quite so fast. Another is 
that its heavier ammunition requires more 
motor transportation—-and even a regi- 
ment of truck-drawn 75's has to have 110 
vehicles to carry its men and equipment 
and 120 rounds of shell for its thirty-six 
guns! 

The potency of the 75 as a tank killer is 
a strong point in its favor. The French did 
great work with it against the German 
heavy tanks which their 37-millimeter anti- 
tank guns couldn't do more than dent. Um- 
pires at our maneuvers always flag down a 
tank, and count it a casualty, if it is unwise 
enough to make a target of itself within 
1,000 yards or so of a 75 in firing position. 


UR other light-artillery weapon is the 
O 75-millimeter howitzer, also poison to 
tanks. Hauled swiftly on the road or across 
country by half-tracks, it gives artillery 
support to our Mechanized Cavalry Brigade. 
It also is built in a pack model weighing 
only 1,470 pounds which, taken apart, can be 
carried by six mules. Throwing a fifteen- 
pound shell well over five miles, this pack 
howitzer would be a mighty useful weapon 
if we ever had to fight in the sort of rough 
country which is common in some of our 
outlying possessions and in the vicinity of 
the Panama Canal. 
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Our medium artillery 
consists of an undisclosed 
number of 155-millimeter 
howitzers—modernized 
four-ton World War guns 
which fire a ninety-five- 
pound shell seven miles, 
and which, towed by 
trucks, can do about 
140 miles a day on the 
road. 


EWEST and longest- 
N ranged of our heavy- 
artillery weapons is the 
fifteen-ton 155-millimeter 
gun, which has a range of 
fifteen miles. Towed by 
tractor, it can be moved 
100 miles a day. French- 
built World War guns of 
the same caliber, which 
we still have in service, 
have a range of ten miles. 
Our heaviest field gun is 
the 240-millimeter howitz- 
er—a tractor-hauled thir- 
ty-ton monster’ which 
throws a 345-pound shell 
nine miles. 

There still are some 
field-artillery regiments 
whose guns are galloped 
into action to the stirring 
accompaniment of thud- 
ding hoofs and rumbling 
wooden wheels. In all probability, there will 
be a few of these picturesque horse-drawn- 
gun regiments in our Army for a good 
many years to come. There’s plenty of 
rough country left in the Americas, and in 
real rough-country fighting a horse-drawn 
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Poison to tanks, our 75-millimeter howitzer has won its 
place as artillery support to hard-hitting “iron cavalry" 


gun can move around faster than a truck- 
drawn gun. But almost three quarters of 
our light artillery has already been motor- 
ized, as well as all our medium and heavy 
artillery. 

The reason for the change is that motor- 
ized artillery can move 
faster and farther on 
the road. With its six- 
horse team galloping, 
a seventy-five milli- 
meter gun can be 
moved for a strictly 
limited distance at a 
top speed of about 
twelve miles an hour. 
A motor truck can haul 
a 75 mounted on a 
pneumatic-tired, high- 
speed carriage (Con- 
tinued on page 230) 


For rough country, a 
special model of the 
75 howitzer is taken 
apart and carried on 
six army mules’ backs 
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Worlds Longest 


The |'4-mile concrete pontoon bridge across Lake Washington as it appears when illuminated at night 


OLL gates swung open recently to mark 

the completion of one of the great en- 

gineering feats of all time—-the daring 
construction of a mile-and-a-quarter vehicu- 
lar bridge that floats on the surface of the 
water. Connecting the peninsular city of 
Seattle, Wash., with the mainland to the 
east, the floating bridge, by far the longest 
of its type in the world, is the key link in a 
highway project that also in- 
volves more than five miles of steel-arch 
bridge, viaducts, twin tunnels, and connect- 
ing highways. In effect, the project moves 
the city of Seattle fourteen miles eastward, 
for traffic to 


$9,000,000 


since it provides a short cut 


One of the sections 
of the sixty-foot- 
wide floating high- 
way before it was 
locked into place. 
Note the tongues 
at the end, which 
fitted into grooves 
in the next section 


and from the heart of the northwest me- 
tropolis. 

Tied together with huge bolts, and an- 
chored securely to the bottom of Lake 
Washington, twenty-five giant air-filled con- 
crete pontoons form a broad four-lane thor- 
oughfare. Cast in deep molds as large as a 
city block, the concrete pontoons were float- 
ed to the spot and bolted to each other, after 
engineers had completed long months of re- 
search on velocities of winds and waves, 
strength of the pontoons, expected weight ol 
traffic, routes of water craft, and seasonal 
changes in the lake's water level. To tie 
the span down, construction experts used 





forty concrete anchors, each tipping the 
scales at sixty-five tons and equipped with 
hydraulic nozzles by which they dug them- 
selves deep into the soft lake bottom. 

In its completed form, the floating bridge 
really has four solid, rigidly bolted sections. 
The middle section, a single concrete girder 
4,520 feet long, is actually the longest boat 
in existence. The section near an island 
over which the bridge route passes, con- 
tains a 378-foot draw link, which can be 
opened to allow large ships to sail through 
(P.S.M., July '39, p. 82). Other sections 
connect with shore approaches, which pro- 
vide 200-foot channels for small craft. 


Trucks and workmen, ferried 
out on barges, work at sur- 
facing a three-quarter-mile 
section of the bridge an- 
chored far out in the lake 





Special connections between the floating 
span and the shore approaches allow for 
contraction or expansion due to weather, 
for side motion of the span during violent 
storms, and for vertical movement caused 
by a rise or fall in the lake level. The water 
itself absorbs the weight and jar of traffic. 
Engineers figure that if all four eleven-foot 
lanes were jammed with loaded trucks, the 
bridge would sink into the water for a dis- 
tance of only six inches. 


Wielding a mam- 
moth wrench, these 
men are tightening 
nuts on the giant 
bolts that hold 
ontoons together. 
n case of damage, 
pontoons con be 
entered for repairs 





Photos Replace Airplane Plans 


PHOTOGRAPHY on a giant scale is helping drawings in order to allow for shrinkage in 
the Glenn L. Martin plant at Baltimore, Md., castings. It is estimated that the new proc- 
to play a leading part in speeding up na- ess is saving $80,000 a year at the Martin 
tional airplane production. No longer do plant in engineering costs. 
craftsmen in shop and tool rooms work 


from scale drawings for parts, jigs, dies, or : 
fixtures. On the raised floor of a spacious re ms wa 
loft, engineers lay out whole airplanes and : 
parts to actual size. Stress analysts fill in 





details. Then a huge camera photographs 
the design, section by section, on the same 
scale. Photographically sensitized sheets of 
aluminum, ranging up to five by ten feet in 
size, serve as “plates” for the camera. When 
they have been developed, finished or semi- 
finished work may be laid directly on the 
aluminum photographs for checking di- 
mensions. If desired, patterns and templates 
may be cut directly from the metal “snap- 
shots The camera may also magnify 





This view through the bel- 
lows of the giant camera 
reveals experts setting up a 
huge drawing, made from a 
master plane part, for pho- 
tographing. The negative 
then will be projected on a 
sheet of sensitized metal. 
Developed, the image is cut 
out, duplicating the part. 
Various steps of the work 
are seen at left and below 
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In the assembly line, the body of a 
new Ford is lowered onto the chassis 


IVE MILES west of the heart of 
Detroit, Mich., on the banks of 


the River Rouge, is the largest 


single manufacturing plant in the 
world. Sprawled over land that could 
accommodate more than 1,000 foot- 
ball gridirons, this Gargantuan fac- 
tory employs 80,000 men and can turn 
out 6,000 automobiles in a single, two- 








By E. W. MURTFELDT 


shift, sixteen-hour 

than one complete, 

every ten seconds 
A bird's-eye view of the 

blast furnaces, rolling mills 
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RUBBER FROM BRAZIL AND THE FAR EAST 
goes into the making of tires and of rubber body parts. 
Above, a worker in the huge new tire plant is seen re- 
moving a brand-new white-walled tire from the curing mold 


MASS PRODUCTION OF UPHOLSTERY. Using elec- 


tr knives, these workers in the upholstery plant are 


cutting fifty pieces of cloth at once for seat covers 

















SHAPING THE BODY 


Giant presses stamp large 
and small body parts from 
sheets of steel. The pic- 
ture above shows how body 
tops are produced. There 
ere 2,000 power presses, 
the most powerful of which 
exert an 800-ton pressure 


PRECISION TESTING 
The delicate instrument at 
the right is being used to 


gauge the thickness of the 
copper plating upon a con- 
necting-rod bearing. This 
s one of the innumerable 


tests to maintain accuracy 
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4 second group joins the parade at the next 
corner, and so on until the parade is a single 
marching unit. 

The same thing happens in an automobile 
final-assembly line. Starting the parade is 
the chassis, which moves along on a con- 
until at the first “side street,” the 

assembled in the motor building, 
moves in on a conveyor from the left, and 
is lowered into place. Radiator, steering 
£ fenders, wheels, bodies, and other parts 
are added as the steadily expanding unit 
ror along to the 


each of these 


ve yor 
engine, 


rear, 
noves from one side conv 


And remember that 
ide-street conveyors is an assembly line in 


next 


self, for each major part has been built up 
number of smaller units. Finally, 
mechanism arrives at the end of 

a complete, ready-to-operate 

and rolls off the conveyor under 
lance of an inspector, who drives it 
a half-mile test track for a check 
jut long before you reach the point where 
nished cars roll off the assembly lines, you 
ll probably reflect that it must take power 
ith a capital P to run the thousands of 
ichines and light the myriads of lamps in 
this size. It does. The factory 
largest industrial high- 


a plant ot 
power house, the 


pres e } 


ower plant in the world, utilizes 





three giant turbo-generators that can pro 
duce enough current in a single day to meet 
the electrical requirements of the average 
American home for 12,533 years! 

Coal, the principal power-house fuel, is 
used in pulverized form, and blown under 
pressure into the boilers where it burns al 
most like a gas. Every day the power house 
pumps water from the Detroit River through 
a 2'.-mile tunnel in a quantity that equals 
the daily water consumption of the cities of 
Detroit, Cincinnati, and Washington com- 
bined. 

These are facts and figures that set the 
whirling. So, before you leave the 
perhaps you had better taper off with 
factory activities that Ford officials 
3y-products, for ex- 


brain 
plant, 
a few 
class as “incidentals.” 
ample. Slag from the blast furnaces is not 
discarded but processed in a cement plant 
on the premises that has a daily capacity of 
From the coke ovens 
such tar, ammonium 
sulphate for fertilizer, light machine oil, and 
motor benzol, among others. 

Or consider plant sanitation. Nearly 5,000 


come 


2,200 barrels 
by-products as coal 


SPOT-WELDING A DOOR FRAME 
Door frames to be welded are clamped 
down inside this ingenious machine. A 
switch is thrown, and welding is done 

















men are assigned to the job of 
keeping buildings and machinery 
clean and safe. Each month they 
around 7,000 mops, 2,700 
brooms, fifteen tons of soap chips, 
and 32,500 gallons of paint. The 
Rouge plant has more than 8,000,- 
feet of floor to be 
scrubbed and swept! 

With its 6,000-cars-a-day 
capacity, the River Rouge plant 
is a tremendously important cog 
in the peacetime industrial life of 
the nation. And with half a world 
ilready at war, this giant factory, 
ilong with others of its kind, may 
of even greater impor- 
tance as a mighty factor in Amer- 
ica’s national defense, because of 
its ability to switch over to tanks 
and guns and airplanes from its 
normal production of trucks, trac- 
tors, and automobiles 


use 


000 square 


pecome 


ASSEMBLY LINE. Conveyors 
like the one at the right bring 
finished parts to workers on the 
assembly lines. Below, lamps are 
adjusted as completed cars roll 
off one of the three lines, all 
ready for test runs and the road 
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Working Wonders with 


Each of the graceful 
shapes above is made 
from a flat sheet of 
cardboard, no paste 
or attachments being 
used. At the right, 
‘radial folding” pro- 
duces raised letters 
with one easy motion 
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Cardboard engineers at 
work. The frame in the 
background is designed 
for displaying perfume 


ENGINEERING 


Cardboard 


OULD you fold a flat 

piece of cardboard, 

one twenty-fifth of an 
inch thick, so that it would 
support two 150-pound 
men? It sounds impossible, 
but by one of the methods 
developed by a Long Island 
City, N. Y., group of card- 
board engineers, the trick is 
accomplished with ease. Led 
by Richard E. Paige, the ex- 
perimenters have invented 
six different methods for 
folding flat cardboard into 
strong’ three - dimensional 
forms. Their discoveries 
have already brought about 
great changes in the mil- 
lion-dollar advertising-dis- 
play industry, and are mak- 
ing valuable contributions 
to engineering practice by 
demonstrating the use of 
light, inexpensive materials 
that are strong because of 
their form rather than their 
bulk. Previously, cardboard 
had a limited range of use- 
fulness, since it could not be 
folded into smooth curves, 
angles, and raised planes. 
Now, however, by geometric 
designing methods, a wide 
variety of three-dimension- 
al forms like those at the 
left are easily produced. 
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Turret View Finder 
for Movie Camera 


VIEWING the scene to be recorded 
with a home-movie camera equipped 
with three lenses mounted on a tur- 
ret is simplified by the addition of a 
miniature turret holding a trio of 
viewing lenses, each showing the 
same area as one of the main lenses. 
By bringing the corresponding view- 
ing lens into position, the area in- 
cluded by each taking lens is seen. 


Enlarging Meter and Timer 


ENTIRELY automatic, a meter just marketed not 
only determines the number of seconds needed for 
an enlargement exposure, but also controls the ex- 
posure, shutting off the light at the proper time. 
No test strips are required. The device adjusts itself 
automatically for prints of various sizes in which There's a viewing lens for each of three 
the light source is nearer or farther from the paper. taking lenses on this home-movie camera 


Album Displays Transparencies 


BY COMBINING the features of a slide viewer and an al- 
bum, a brand-new accessory aids amateurs who make 
small-size color transparencies. Each page of the leather- 
bound, loose-leaf album accommodates eight transparen- 
cies. The viewing device, 
which may be stored in a 
pocket in the album cover, 
consists of three hinged sec- 
tions. One forms the mirror, 
another a translucent win- 
dow which diffuses the light, 
and the third a_ holder 
against which any page of 

transparencies can be placed 
for viewing without removal 


from the album. 


With the viewer in place, a 
slide can be studied without 
removing it from the book 
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CAMERA FANS 


Tiny Flash Bulbs Get New Reflector 


Thermometer Is 
Set in Hose 


AS AN aid to getting ex- 
actly the right temperature 
in water used for photo- 
graphic solutions, a _ ther- 
mometer has been incorpo- 
rated in a rubber hose. The 
hose is attached to a com- 
bined hot-and-cold water 
faucet and the flow of water 
is regulated until the de- 
sired temperature is shown. 


The reflector in 
use. It makes pos- 
sible the use of 
midget-type bulbs 
in any flash gun 


DESIGNED especially for 
use with the new midget- 
type photoflash bulbs, a 
new reflector unit serves 
as a flash-gun adapter. As 
shown in the photograph 
immediately at the left, 
the reflector is double, 
having a central section 
curved to cast a fairly 
concentrated spot of light. 
The remainder of the re- 
flector is of the parabolic 
type and thruws an add'- 
tional pattern of light over 
a considerably larger area. 


Extending from the base of the reflector 
is a neck with a standard-size plug to 


fit any flash-gun socket. 


A bayonet- 


type socket inside the reflector accom- 
modates the midget ‘‘peanut” bulbs. 


a» 


Dial Makes “Timer” of Any Clock 
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TURNING any clock into a 
darkroom timer, a new dial 
can be attached or removed 
in a few seconds. A suction 
cup holds it to the glass face 
cover of the timepiece. By 
setting the dial in relation 
to the minute or second 
hand, the user can deter- 
mine by the dial’s “stop” 
arrow the end of any de- 
sired exposure or develop- 
ment period. 
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Handy Camera 


View Finder 


WAIST-LEVEL view finders 
that can be slipped in place 
on the front support of the 
camera are now available 
for users of folding cameras 
equipped only with eye- 
level finders. The lower 
viewpoint is often desirable, 
especially in taking pictures 
of pets and children. 


How the waist-level view finder 
mounts on the base of a camera 
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New Photo Process Yields Color Prints 


COLORED prints that are said to compare favorably 
with natural-color photographs are made possible 
for the amateur by a new film material invented by 
Jack Crawford, a New York artist. Handled like 
bromide paper, the film is used for making a contact 
print or enlargement. Then it is bleached and tanned, 
leaving a gelatine surface which absorbs dye in direct 
proportion to the exposure of the different parts of 
the film. After the required dyes have been applied, 
a white “liquid paper” is applied to its back. 


Handled like bro- 
mide paper, a 
contact print or 
enlargement is 
made on the film 


Water-soluble dyes are 
applied after special 
treatment. The dyes 
are absorbed in ratio 
to the lights and 
shades in the picture 


Gutters for Darkroom Aprons 


A DARKROOM apron with a trough around the bottom 
is a novel aid to preventing clothes and shoes from be- 
coming stained by photographic chemicals. The trough 
is produced by turning up the bottom of the lightweight, 
rubberized apron and fastening it with metal buttons 
to catch stray drops of chemicals 


Cable Release 
ls Armored 


ARMORED shutter - re- 
lease cables, equipped 
with an outer covering 
of flexible metal, offer 
increased resistance to 
wear. With threads that 
fit standard shutters, the 
new cables are available 
in various lengths, even The folded-up apron edge keeps liq- 
as long as 100 feet. vids from dripping onto the clothes 
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Scenes can be framed in almost any 
shape with the framing outfit at the 
right. The cut-out masks are insert- 
ed in the boxlike lens attachment 


EYHOLES, hearts, chevrons, diamonds, 
K and binocular lenses are some of the 
wide variety of framing effects for motion- 
picture scenes and titles obtainable with a 
framing unit now available. Quickly at- 
tached to any eight or sixteen-millimeter 
camera, the unit utilizes a light-tight metal 
box fitted with a vibrationproof slide in 
which various metal masks may be inserted. 


Framer Gives Home Movies 


a Professional Touch 


In addition, the framer is equipped with 
eight variable irises for obtaining novel 
fade-in and fade-out effects. The iris at- 
tachments are directly adjustable by means 
of a finger control. Light in weight, the 
framing unit may be used in either a 
vertical or a horizontal position. 


Easily Applied Fluid 
Hardens Negatives 


Now available to amateur photogra- 
phers, a liquid preparation protects neg- 
atives from scratches and finger marks, 
keeps them pliable, and prevents them 
from curling. Suitable for both still and 
motion-picture film, the material per- 
meates and becomes part of the emul- 
sion, rendering it resistant to damage. 


The liquid is simply wiped over the surface 
of the negative with a soft, lintless cloth 
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New Automatic Print Drier 


ADJUSTABLE 
turn-off, and lintless canvas curtains are some 
of the outstanding features of a new electric 


thermostatic control, automatic 


print drier. Accommodating two ten-by-four- 
teen-inch ferrotype plates, the unit may also be 
used for mat-surface drying. The apparatus 
draws only 300 watts of electric current. 
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Electric Tool Cuts 
Door-Lock Mortises 


IN A single operation requiring only 
a minute or so, a new electric tool cuts 
a complete mortise for a door lock, in- 
cluding recesses for both the lock bar- 
rel and face plate. Splitting the wood 
is declared impossible, and the work is 
finished forty times as quickly as by 
hand. Once a height rod has been ad- 
justed, the device is self-locating. 


Suitcase Is Emergency Crib 


UNABLE to bring a baby’s -cot- aboard a war- 
refugee ship from the Mediterranean island of 
Malta, an ingenious mother converted a suitcase 
into a combination bed and carriage for her four- 
month-old son. The illustration above shows them 
packed for the trip, with the baby watching the 
view through an improvised window. A lettered The machine in use. It cuts a mortise for a 
sign insured careful handling of the crib. door lock forty times faster than by hand 





Quarterbacks 
Match Wits at 
Table Football 


WOULD-BE quarterbacks 
may match wits with a 
new indoor football game. 
By moving a slide on a 
covered playing board, the 
“offense” may secretly call 
for any one of sixteen 
plays. At the same mo- 
ment the ‘“defense’’ moves 
a second slide to what he 
thinks the play will be. 
Uncovering the board re- 
veals yardage gained or 
lost. Accessories keep 
track of the ball and the 

The game permits sixteen offense plays, and as many for the defense progress of the game. 
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By means of hoses, a refrig- 
erant is circulated through 
a truck's “cold compartment” 


INED up overnight at a 
[" bank of refrigerating 
pipes outside a Los An- 
geles, Calif., ice - cream 
plant, dozens of trucks are 
cooled at once. Through 
pairs of rubber hoses and 
special couplings, the same 
refrigerant used in the factory circulates 
through each truck’s “cold compartment” 

a metal chamber insulated from heat by a 
secret compound resembling gelatin. In the 


Propellerless Boat 


REQUIRING little more than a foot of wa- 


ter, a propellerless ‘rotorboat” has been 
created for a customer’s Mississippi River 
jaunts by a veteran St. Paul, Minn., builder. 
Its forty-horsepower gasoline en- 
gine operates twin rotors inclosed 
in cones of thirty-three-inch max- 
imum diameter. Working much like 
the blower partof a vacuum cleaner, 
the rotors draw in water and expel 
it through openings in the hull, pro- 
pelling the boat forward or back- 


Pipes and Hoses Chill 


Ice-Cream Trucks 


rome 


Distributing fleet lined up along the pipe line for overnight cooling 


morning, a mechanic disconnects the pipes 
and the trucks, chilled sufficiently for all- 
day service, are ready to distribute the com- 
pany’s product. 


Draws Little Water 


ward according to which way they revolve. 
Intake gratings exclude weeds and debris. 
In trial runs, the $10,000 cruiser has shown 
an average speed of fifteen miles an hour. 


Thanks to the unique propelling mechanism shown in 
the drawing at the left, this cruiser can navigate 
Mississippi River woters as little as one foot deep 
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Bridge Traffic Is Controlled by Radio 


Recording traf. 
fic directions 
on a steel tape 
n transmitter 


A sign invites 
motorists to 
tune in on the 
radio control 


IRECTING motorists by radio has 
D found practical application at the 
George Washington Bridge, linking New 
Jersey with New York City. At the ap- 
proach to the Hudson River span, a driver 
sees a sign, “Highway Radio Ahead. Tune 
550 on Your Dial.” Setting his car radio 
accordingly, he listens to clear directions 
for negotiating the maze of exit ramps 
leading to different traffic arteries. The ra- 
dio voice comes from an automatic curbside 
transmitter, by way of a wire antenna 
stretched the length of the bridge. As in 
an earlier experimental transmitter of sim- 
ilar design (P.S.M., Aug. ‘39, p. 56), a 
message recorded upon a magnetized steel 
tape is automatically repeated at regular 
intervals. Whenever desired, the message 
may be “erased” from the tape and a new 
one substituted. At the new George Wash- 
ington Bridge installation, officials esti- 
mate, at least half of the passing motorists 
avail themselves of the novel service. 


Rotary Trowels 
Quickly Smooth 
Cement Floors 


THREE rotary trowels, 
whirling 100 revolutions a 
minute in a new machine de- 
vised by a California inven- 
tor, make short work of 
smoothing concrete flooring 
and pavement. Powered by 
an electric motor, the 300- 
pound device exerts much 
greater pressure than can 
be applied by hand, permit- 
ting use of a mixture that 
will give a tougher and 


Mechanical meson at work. An electric motor whirls the trowel blades more uniform surface. 


SO 
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Lamp for Typists 
Holds Manuscript 


DESK LAMP and copy holder are com- 
bined in a new convenience for typists. 
Wire clips hold in the light the pages 
to be transcribed, while the lamp shade 
shields the typist’s eyes as seen in the 
photograph at the right. 


Oxygen Gives Diesels 
a Shot in the Arm 


OXYGEN fed into the intake air of a 
Diesel engine increases its power out- 
put by fifty-five percent for a few 
minutes without undue strain, accord- 
ing to Prof. Paul H. Schweitzer of 
Pennsylvania State College, who sug- 
gests that the method be used to stim- 
ulate Diesel airplane engines for the 
heavy load of taking off. 


Clips on the lamp stand hold the pages to be transcribed 


Kaleidoscope Paints Television Screen 


KALEIDOSCOPE pictures have gone on the 
air. Just as musical selections fill interludes 
in sound broadcasting, the eye-pleasing pat- 
terns of light entertain “lookers-in" between 
television features from the National Broad- 


A kaleidoscope pic- 
ture pattern as seen 
on the screen of the 
television receiver 


In the studio, simple 
designs photograph- 
ed on film are pro- 
jected through a 
tube lined by mirrors 
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casting Company's station W2XBS. To 
transform a kaleidoscope from a child's 
plaything into a scientific novelty of 1940, 
engineers first photograph a simple design 
upon movie film. The film then passes 
through a studio projector tube lined with 
mirrors, which multiply the design eight 
times to produce a symmetrical image. Two 
auxiliary projectors make a frame for the 
pictures, and superimpose any desired words 
or symbols upon the designs. 
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Return of the 


Repeating Its Strange Cycle, 
That Insect Rip Van Winkle, 
the Periodic Cicada, Again 
Enacts the Drama of Nature 


That Terrified the Pilgrims 


An adult winged cica- 
da and the skin from 


which it has emerged 
as a Plague and Omen of War 


By EDWIN TEALE 


PHOTOS BY THE AUTHOR 
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wing once believed to be an omen of war 
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Seventeen-Year Locust 


UST 306 years ago, the Pilgrim Fathers 

at Plymouth, Mass., were appalled at 

the sight of hundreds of thousands of 
winged and fiery-eyed creatures crawling 
from the ground. They mistook them for 
a plague of Biblical locusts and the super- 
stitious, noticing that the letter “W” was 
formed by the wing veins of the insects, 
believed them an ominous warning of war. 
In recent weeks, descendants of these 
identical creatures have reappeared in 
Fastern woods. Once again, from Illinois 
to the Atlantic seaboard, from New Eng- 
land to Georgia, one of Nature’s strangest 
dramas—-the return of the seventeen-year 
locust or periodic cicada—has reached a 
climax. When that drama began, in 1923, 
Harding was president, flappers were in the 
headlines, radio was just rising into popu- 
larity. Like awakening Rip Van Winkles, 
these insects now have emerged for a few 
short weeks of sunshine and open air after 


This litter of eripty skins indicates the vast numbers of the i 


nearly two decades of darkness, of sucking 
sap from rootlets, of burrowing through the 
damp earth of an insect underworld. 
While this brief mating season was at 
its height, I recently accompanied the noted 
cicada expert, William T. Davis, of Staten 
Island, N. Y., to a spot where the activity 
was greatest, the Half Hollow Hills region 
of central Long Island. Everywhere around 
us, heavy-bodied insects, with reddish eyes 
and yellow-veined wings, were fluttering 
among the trees. Riddling the ground at 
our feet were countless holes about the size 
of a .45 caliber bullet. In some places, they 
showed that the emerging insects had 
pushed their way up through gravel and 
even among small stones. Their brown, 
discarded skins clung to weeds, twigs, and 
bark, or lay in little windrows among the 
tree roots. Striking against the leaves, the 
wings of the insect hosts produced a con- 
tinuous sound like falling rain. As we 
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cts that app at seventeen-yeor 


intervals. After their long imprisonment in the earth, they emerge for a few weeks to mate and die 
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wound, mile after mile, along country roads, 
i steady roar like breaking surf arose on 
either hand--the din of a million tiny insect 
drums being vibrated at once as male cicadas 
vied with each other in calling for mates. 

This remarkable sight has been witnessed 
by Davis probably more often than by any 
other living man. In 1877, when he was a 
boy of fifteen, he saw it first. Today, at 
the age of sever y-eight, he still is a student 
of the cicadas. Educational institutions and 
museums in many parts of the world send 
o his laboratory for study and 
The importance of his work 
with has been given world-wide 
recognition. Of the 170 species known to 
the United States, he originally named and 
described more than 100. 


S WE moved through woods echoing 
A with jthe roar of the insect multitudes, 
he told mq something of the curious sound- 
producing; mechanism of the males. It is a 
tiny drum) formed of corrugated membrane, 
located nejar the base of the wing. No other 
insect in |/the world produces sound in a 
similar way, and only the males possess the 
drums. The females are silent. Davis has 
seen the ijemales alight near the drumming 
males, sepmingly attracted by the sound. 
He has alfo seen other males descend beside 
such soloists and, in evident displeasure and 


spec imens 
classification. 


cicadas 
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LAYING EGGS. With the hard tool shown at 
the left, the female cicada plants her eggs in 
twigs. Below is a twig marked with egg slits, 
and another split open to reveal the eggs inside 


jealous rage, butt their rivals like goats! 

A curious thing in connection with the 
effect of certain sounds on cicadas was ob- 
served a few years ago by a scientist in 
Kansas. He noticed that the insects alighted 
in large numbers on tractors used in plow- 
ing. The drumming of the engines ap- 
parently attracted them to the machines. 

Some relatives of our seventeen-year 
cicada, Davis told me, use their drums to 
produce strange and alarming sound effects. 
In the West, for example, there is a dark, 
smoky-winged insect that gives an almost 
exact imitation of the rattle of a rattle- 
snake. Collectors always have to be on their 
guard. Many times they have peered into a 
bush from which they thought a cicada was 
calling, and have found instead a coiled 
and buzzing snake. 

Among the vast array of specimens, neat- 
ly pinned in wooden boxes that stand row 
on row in Davis's Staten Island laboratory, 
are most of the strange cicadas of the 
world. There is the biggest known, an in- 
sect from Borneo with a seven-inch wing 
spread and a body far larger than that of 
a humming bird. There is also the tinest 
cicada, a midget hardly half an inch long, 
from Texas. There are “stop-and-go” ci- 
cadas, beautiful creatures from the rainy 
side of the Andes, so called because they 
have bright red spots on the hind wings 
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and bright green ones on the fore wings. 
There is one species with a jet-black body 
and a strawberry-red nose and another 
which is bright green and known locally in 
Australia as the “Green Monday.” Probably 
the most curious of all the specimens is an 
Australian cicada with a hollow, balloon- 
like abdomen which acts as a sounding 
board to amplify the noise of the tiny drums. 

Several of the insects among the seven- 
teen-year cicadas and their relatives in 
Davis's collection were obtained under 
rather unusual circumstances. There is one 
grayish-brown desert cicada, for instance, 
which has been found only in automobiles. 
The first two specimens to come to the at- 
tention of science—-one arriving at Davis's 
laboratory and the other at Oxford Uni- 
versity, England—-were both discovered in 
motor cars after tourists had driven through 
desert country in western states. 

In another case, a friend ot Davis’s was 
traveling in a remote island of the Carib- 
bean Sea when he heard cicadas in a wood- 


Locust and discarded 
skin. The red eyes of 
the periodic cicada 
distinguish it from 
its insect relatives 
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land. He made arrangements with a local 
taxi man to collect some of the insects 
and send them to Davis. The man did such 
a good job that Davis showed his apprecia- 
tion by naming one of the cicadas in his 
honor and publishing an account of it in a 
scientific bulletin. Immediately afterwards, 
the taxi man disappeared. It developed that 
he was a fugitive from justice who had con- 
sidered himself safe on the out-of-the-way 
island. Then, by capturing a bug, he had 
thrust himself into the limelight! 

While many of the 2,000 different species 
of cicadas known to entomology have 
strange shapes and even stranger habits, 
the most celebrated is still the “seventeen- 
year locust”’ of our Eastern States. As we 
watched the great hosts of these creatures 
in the woods of the Half Hollow Hills, Davis 
told me a few of the “it-isn’t-so’s” about 
them. In the first place, they are not 
locusts, but an entirely different kind of 
insect. The Pilgrim Fathers called them 
locusts and the name has stuck in spite of 
entomology. Again, the statement, found 
in many texts, that periodic cicadas—like 

tobacco and wild turkeys—-are native 
only to North America, has been 


proved untrue. (Continued on page 232) 


This is the drum of corrugated 
membrane with which the male 
cicada produces its mating call. 
It is located under the abdomen 






































AFTER HIS FATHER DIED, I2-VEAR-OLD LATER, DECIDING TO BECOME AN ENGINEER, 

EDDIE. CLAIMING HE WAS (4, GOT A NIGHT HE WENT TO NIGHT SCHOOL AND TOOK 

JOB IN A GLASS FACTORY. HE WORKED CORRESPONDENCE~SCHOOL COURSES. FASCINATED 

12 HOURS A NIGHT FOR $3.50 A WEEK BY AUTOMOBILES, HE STARTED WORK WITHOUT 
SALARY, SWEEPING FLOORS IN AN AUTO FACTORY 
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EDDIE SOON WORKED HIS WAY UP TO THE : SHORTLY AFTERWARD, HE BECAME AN 
POST OF PERSONAL MECHANIC AND RACING AUTOMOBILE SALESMAN. BECAUSE SPEED 
ASSISTANT TO HIS BOSS, LEE FRAYER, WITH 1 SOLD CARS IN THOSE DAYS, RICK ENTERED 


WHOM #E RODE IN VANDERBILT CUP RACES ALL THE COUNTY-FAIR AUTO RACES HE COULD 
ON LONG ISLAND, NY. 
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In 1912, HE QUIT HIS VORB TO CONCENTRATE ON AUTOMOBILE RACING. SOON HE WAS NATIONALLY 
FAMOUS AS A SPEED DEMON AT THE INDIANAPOLIS SPEEDWAY AND OTHER TRACKS 
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THE CAREER OF 
CAPT. EDDIE RICKENBACKER 








WHEN THE U.S. ENTERED THE FIRST 
Wor_d WAR, RICK WENT TO FRANCE AS 
CHAUFFEUR TO GENERAL PERSHING. HE SOON 
TRANSFERRED TO THE AiR CORPS, LEARNED TO 
FLY, AND TAUGHT HIMSELF COMBAT TECHNIQUE 














RICKENBACKER 
BECAME COMMANDER OF 
THE FAMOUS AMERICAN 
“HAT-IN-THE-RING” 
SQUADRON, AND WON 
HONORS AS AMERICA’S 
GREATEST ACE, SHOOTING 
DOWN 26 ENEMY PLANES. 
ONCE, FLYING ALONE, HE 
ATTACKED SEVEN 
GERMAN PLANES, DOWNED 
TWO, AND RETURNED TO 
HIS BASE UNSCATHED 

















LA SALLE DIVISION 





Later, RICK SWITCHED FROM THE AUTO TO 


THE AVIATION INDUS”RY, HE NOW HEADS 
HE THEN WORKED FOR CADILLAC AS cavemen ene seme AND THE 
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“Tricycle” Trains Army Bombers 


A falling plumb bob plays the role 
Note tnat the bomb sight, a 
closely-guarded Air Corps secret since it is 
reputed to be the most accurate in the world, 
is covered with a hood to hide it from the 
prying eye of the camera. 


PERCHEP on an odd three-wheeled frame- 
work of wetal tubing, a U. S. Army pilot 
and his Hombardier are picturec above at 

Calif., getting in ground 
practice with an electrical ma- 
to simulate actual bombing con- 


Riverside some 
bombing 


chine sai 


AVIATION 


ditions 
of a bomb. 
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Joseph Rostick, right, consulting his pilot before a flight 


Radio Controls Seaplane Landing 


TURNED on and off 
by radio control, new 
lamps on air-filled rub- 
ber floats will outline 
landing lanes for 
aircraft in U. S. har- 
bors. Green lights mark 
the entrance to the 
aquatic runway, yellow 
lights are spaced along 
its 5,000-foot length, 
and red lights show its 
end. Powered by dry 
cells, the lamps are of 
the new fluorescent type 
in which glowing chem- 
icals provide the illu- 
mination. Their dough- 
nut-shaped floats bear 
black and yellow stripes 
for daytime visibility. 
The softly inflated floats 
are no hazard to wa- 
ter craft, and _ tests 
have shown that they 
are not easily damaged 
by collisions. 


safe 
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Flying Dock Master 
Spots Ships by Air 


COVERING his “beat” by air saves 
untold time and trouble for Joseph 
Rostick, New York dock master, 
whose duty is to collect wharfage 
fees from transient boats using city- 
owned facilities. Piloted in a light 
plane along miles of waterfront, he 
readily spots new arrivals tied up 
at the piers. Thus he finds out just 
where to pay his calls when he gets 
back to earth without wasting time 
hunting his ‘‘customers.”’ 


Quinine Cures Fever 
in Airplanes, Too 


QUININE, long a medical stand- 
by for combating high fevers, has 
a similar value in aviation, accord- 
ing to researches made recently in 
the laboratories of the Standard 
Oil Company at Cleveland, Ohio. It 
was found that small quantities of 
the drug added to lubricating oil 
keep the oil from decomposing at 
the high temperatures produced in 
airplane engines. 


Buoys 


Floating markers for seaplane ianding lanes. Note radio-control antennas 
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CUDDING across a broad black 
runway at the world’s largest 
airport, in New York City, an 


American Airlines transport wings 
into the air on a 1,000-mile non- 
stop flight. Up in the cockpit, a 
seasoned transport captain, vet- 
eran of hundreds of aerial voy- 
ages, guides the plane westward. 
Beside him, his assistant, called 


First Officer Hatch pulls in the flag. 
Below, he is seen with his fellow- 
students Dugan and McCormick, ar- 
riving at LaGuardia Field for training 


y | 


Edwin Harjey Hatch 


, | 
HREE'|typical air- ” 


line pilots—-one 
from the U. 8S. Army, as an autogiro pilot. On his return, he 
one an experienced served as a fiying instructor and after 
commercial pilot,and ‘ 2,000 hours of commercial flying de- 
the third from the ‘ cided toenter training as an airline pilot. 
U. 8. Navy. 
ORN in Mem- 
DWIN HATCH phis, Tenn., in 
came to the air- 1914, Edward Du- 
line school from the gan joinedtheU.S. 
Army Ajir Corps. W. W. McCormick Navy in 1935. He 
After graduating received flight 
from the Advanced Flying School at training at Miami and 
Kelly Field, Tex., in 1939 he remained in at the Pensacola, Fla., 
the Army until January, 1940. Naval Air Station and 
then served on the 
HEWN he was a junior in high school, Pensacola and the air- 
W. W. McCormick learned to fly. In craft carrier Ranger. 
1933 he was selected to accompany Ai- He entered the pilot 
miral Richard E. Byrd to Little America school in January,1940. Edward J. Dugan 
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CAPTAINS ARE MADE 


the first officer, is off on his 
initial flight as a member 
of the plane crew, starting 
a transport career that will 
lead him to a $9,000-a-year 
job as captain of a flying 
flagship. 

What does it take to 
make an airline captain? 
How does a candidate quali- 
fy for the job? How is he 
trained for a post where 
he will be entrusted with 


the air safety of twenty-one 
passengers and a $120,000 


> 


plane‘ 

American Airlines selects 
its pilots, at a rate now 
approaching one a day, 
from three main sources: 
commercial, military, and 
naval aviation. A prospec- 
tive first officer must have 
a commercial license with 
at least 1,000 hours of fly- 
ing, or its equivalent in 
Army or Navy air experi- 
ence. He must be a citizen 
of the United States, and 
not more than thirty-two. 
He must have perfect 
health, a pleasing person- 
ality, and a real love for 
the job. 

Of the three budding 
first officers whose training 


ee eqed 
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career is followed in the ac- 
companying photographs, 
one came from the Army Air 
Corps, one from duty aboard 
a Navy aircraft carrier, and 
one from commercial flying 
on the Pacific coast. All 
three passed their physical 
examinations with flying 
colors, and started their 
training together in Amer- 
ican Airlines’ pilot-training 
school in Hangar 1 at the air- 
line headquarters, LaGuardia 
Field, New York City. 

Because the trio, like all 
other candidates for flagship 
berths, were already accom- 
plished flyers, their training 
was designed primarily to 
familiarize them with airline 
procedures and the handling 
of the giant twelve-ton 
Douglas twin-motor  trans- 
port planes. Their first 
schooling consisted of a series 
of lectures given by veteran 
pilots and specialists on sub- 
jects that ranged from mete- 
orology, radio, and naviga- 
tion, to civil air regulations 
and general airline opera- 
tions. 

By observation and actual 
work in the huge mainte- 
nance and repair shops of the 
airline, they learned about 
the operation and upkeep of 
all parts of their planes 
hydraulic landing gear, bat- 
teries, fuel, heating and venti- 


4 Practical knowledge is ayee 

as important as theory. 

rs a McCormick, and Seteh are 
being shown the workings of the 

controllable-pitch propeller by 

an American Airlines mechanic 


5 oF LsGucrdia Fala the 
at Bll ape meigg Field, the trio 


the ground-service organization 


lots’ lounge, Hangar 
their homework. 
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lating systems, engines, and 


propellers. 

In the school headquarters, 
they spent long hours under 
the hood of one of the school’s 
two Link trainers, practicing 
navigation, instrument read- 
ing, location and meaning of 
radio-beam signals, and test 
approaches to various fly- 
ing fields. Each time they 
emerged from their station- 
ary flights in the Link, an 
instructor pointed out their 
mistakes as recorded by the 
automatic device that traces 
every movement of the im- 
aginary flight. 

Their first actual flying as 
student officers came in the 
company’s Stinson trainer 
planes. Here the fledgling 
captains practiced instru- 
ment flying in the curtain- 
shrouded cockpit. From this 
they progressed to flights in 
the transport planes, and 
finally to fifty hours of “line 
checks,” flights in regularly 
scheduled planes as a third 
member of the ship’s crew. 

From this two-month pe- 
ri6d of intensive training, the 
students finally emerged as 
first officers, started to earn 
their monthly salary of $190. 
Their pay will be increased 
twenty dollars’ every 
months until it reaches $ 
when they should be 
for appointment as captains, 
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Air Hostesses Train 
in Dummy Cabin 


A BARREL-SHAPED, full-size du- 
plicate of an airliner’s cabin 
serves as a schoolroom for United 
Air Lines hostesses. It also helps 
in planning interior fittings for 
giant forty-passenger planes that 
the company will put in operation 
next year Built at Burbank, 
Calif., the $10,000 wooden model 
measures sixty feet long the 
length of an actual fuselage minus Hostess chats with ‘passengers” in the sixty-foot model of a 
the pilots’ compartment and the transport-plane cabin. In the exterior view above, the door 
tail section. at the end corresponds to the opening from the pilots’ cockpit 


Flat Motor Fits Inside Plane’s Wing 


FLAT ENOUGH to be placed inside an airplane 
wing, to reduce air resistance, a new 1,200-horse- 
power motor is expected to increase the cruising 
range of bombing craft by as much as fifteen 

percent, and their speed by 
ten percent. A leading Amer- 
ican maker collaborated with 
the U. S. Army Air Corps to 
perfect the liquid-cooled pow- 
er plant, which measures only 
thirty-seven inches high by 
forty-four inches wide. Six 
of the engine’s twelve cylin- 
ders are mounted on each side 
of the crankcase, as shown 
at left. The motor weighs 
slightly over a pound for 
each horsepower unit. 


An unusual arrangement of 
cylinders gives this motor 
its flat, streamline shape 
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“Owl Plane” Can't Spin or Stall 


N OWL-FACED plane of new de- 
sign, said to be incapable of 
spinning or stalling, combines a 

variety of attractive features for private 
flyers. Handled like the wheel of a car, 

a control wheel steers the all-metal craft by 
operating its rudder and ailerons simul- 
taneously. On the ground, the same control 
turns a nose wheel for taxiing. Transparent 
panels give all-around and overhead vision 
for take-offs and landings, and for keeping 
out of the way of other planes in the air. A 
tricycle landing gear and special air-cush- 
ioned shock absorbers help to set down the 
two-seater machine’ gently. Hydraulic 
wheel brakes bring it to a full stog. within 
200 feet, so that any small field may serve 
as a landing place. 
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The new light plane in flight 
over Washington, D.C. Left, 
Lieut. Robert Sanders with a 
trophy he won in the owl- 
faced craft. Photo below: 
the cockpit with dual wheels 
of the simplified controls 


According to the maker, the new plane 
flies twenty-six miles on a gallon of gas, and 
a fuel capacity of fourteen gallons gives it a 
350-mile cruising range. Its. sixty-five- 
horsepower motor propels it at a cruising 
speed of 105 miles an hour, and a top speed 
of 117 miles an hour. Sturdy and powerful 
enough to be flown safely in weather that 
would keep many light planes grounded, the 
new model is said to have flying character- 
istics that cause it to be little affected by 
winds of as high velocity as fifty miles an 
hour. 
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A fast reconnaissance bomber—one of the many war- 
planes being put through their paces in test flights 


; 


Motion pictures of bits of yarn 
glued to the wings, as at right, 
show the air flow during a stall 








In the boxlike tunnel in the cabin of the 
plane at left, photographs are taken of a 
panel carrying more than a dozen instru- 
ments that show the reactions of the ship 
to flight maneuvers with wheels, flaps, 
and other parts in various test positions 


4 : 


ET THIRD DEGREE 


OVIE CAMERAS, bits of colored 
yarn, and a bomblike instrument 
lowered on a cable have been help- 
ing to check the maneuvering and 

landing performance of newly completed 
warplanes at an aircraft plant near Bur- 
bank, Calif. 

Aloft on a test flight, the pilot, Milo 
Burcham, tries stalling a swift ship with 
power on and then off, landing wheels up 
and down, and wing flaps in various stages 
of extension. 

Meanwhile the flight engineer, R. L. 
Thoren, takes movies of fourteen instru- 
ments housed in a miniature tunnel, and il- 
luminated by powerful lamps. These “re- 
peater” dials duplicate the readings of 
standard dials on the plane’s instrument 
board. Resulting photos show simul- 
taneously the plane’s speed, the angles of 
its ailerons, positions of rudders and ele- 
vators, outside air temperature, direction 
of flight, and time to the second. 

At the same time, an assistant oper- 
ates a sixteen-millimeter movie camera 
bolted firmly to a steel post in the cabin 
and trained, through a window, on one 
wing. He photographs an air-speed me- 
ter, a clock, and the antics of seventy- 
eight short streamers of tinted yarn at- 
tached with glue to the upper wing sur- 
face. If the plane noses upward into a 
perfect stall, the strings nearest to the 
ship’s fuselage, acting as tiny weather 
vanes, are the first to reveal eddies and 
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shifting movements of air flowing over the 
wing. Gradually the turbulence moves 
toward the wing tip and finally reaches the 
aileron, thus showing that lateral control 
is being maintained as long as possible. 

To measure the secret top speed of the 
plane, an additional meter is lowered 
through a door. Shaped like a bomb, it 
points directly into the air stream, no mat- 
ter how the plane turns. 

After a flight, engineers analyze the 
speed figures and the two sets of movies. 
If the dials or pieces of yarn have revealed 
any shortcomings, necessary changes are 
made to correct them. 


Top air speed—a closely guarded secret— 
is determined by a sensitive indicator in a 
bomblike device that is put out from the 
door of the cabin on a long cable. The bomb 
always points directly into the flow of air 
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The yardstick shows the size of the new radio-range antenna 


Plane Radio Beacon, 
Like a Lighthouse, 
Has Rotating Beam 


SWEEPING completely around the 
horizon at the rate of sixty times 
each second, a new radio-range 
beacon constantly shows a plane 
pilot whether he is flying toward 
the beacon or at an angle toit. Per- 
fected by the Radio Corporation of 
America, the new system uses a 
tiny ground antenna consisting of 
five metal rods only two feet long 
and ten inches apart, set up as 
shown at the left. Previous sys- 
tems have required towering an- 
tennas that present a flying hazard. 
In addition to the revolving beam, 
the system sends out a brief signal 
in all directions just as the narrow 
revolving beam points north. Re- 
sponding to the two signals, a 
hand on a dial on the plane's instru- 
ment panel gives a continuous read- 
ing of the angle between the direc- 
tion to the transmitter and the 
direction the plane is flying. 


Supercharged Ignition for Airplanes 


the 


ignition cables of airplane engines becomes 


BECAUSE air within the shielding of 


contaminated by moisture and combustion 
gases, permitting ignition leaks and speed- 


B 


ae 


ing corrosion, Carl E. Swanson, an air-line 
electrical engineer, developed an ignition 
‘“‘supercharging’’ system that forces 
thoroughly filtered air through the cables 
Air to the cables is forced 
through a flask containing 
filtering chemicals which last 
about a week in average 
commercial planes. The new 
system already has stood the 
test of 1,500,000 miles of flying. 


Filtered cir forced into the ignition-cable shields 
stops contamination. Note the tiny filter jar, right 
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He Breeds Bugs To Aid Science 


STRICT diet of “every- 
A thing they like and 
plenty of it,” is the good 
fortune of the guests of a 
boarding house for insects 
conducted as a _ spare-time 
business by James Brann, of 
Roslyn, N. Y. The bugs have 
little to complain about 
until Brann ships them off in 
batches running as high as 
5,000 at a time to scientific 
research laboratories all over 
the country. Bean beetles 
and Colorado potato beetles 
make up the bulk of the live 
stock in this novel bug ranch. 
Since they are voracious eat- 
ers, a careful watch is kept 
to see that they are well sup- 
plied with the plant leaves 
that they naturally prefer. 
In each large screened cage, 
sprigs of the preferred leaves JamesBrannwitha 
are regularly replaced. batch of his care- 
Breeding is accelerated or fully bred beetles 
halted by scientific control 
of the air in which the insects live. At eighty- 
five degrees F. and a high relative humidity, 
they breed rapidly, but when packed in 
mailing tubes and stored in a refrigerator, 
they become virtually dormant. 


Stored in arefriger- 
ator, the beetles 
willremcindormant 


Colorado potato bugs feeding 
on lush young tomato plants. 
Right, note the beetle eggs and 
several hatched-out larvae that 
will swell the beetle inventory 
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ECOVERING lost radium, with the aid 
of a homemade electric bloodhound 
that gives off a musical note instead 
of a bark when it nears its quarry, is 

the odd avocation of Frank Hartman, of 

Philadelphia, Pa. In the past five years, 

Hartman and his apparatus—-which was 

constructed largely of spare radio parts 
have recovered nearly $80,000 worth of 
the precious, radioactive substance after 
it had been lost or misplaced in hos- 
pitals in and near Philadelphia. 

At first glance, the case that houses 
the apparatus resembles a carpenter's 
tool box. Within are radio pick-up 
tubes, an amplifier, a power pack, and 
an electrical bell and gong. Batteries 
are carried in a second case. Rays given 
off by the radium cause the delicate 
mechanism to sound the bell or gong 
Originally, Hartman used a_loud- 
speaker, the disturbance caused by 





Frank Hartman on the trail of lost 
radium in a hospital corridor. At 
right, he strikes a warm scent in 
the radium-treatment room. In the 
picture at top of page he shows 
the inside of an earlier apparctus 
he made to detect the rare metal 
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Electric Blaaodhaund 


radium rays being amplified into a crackling 

like radio static. This noise proved dis- 

turbing to hospital patients, however, so 

the musical chime was substituted. For 

outdoor work, the bell replaces this gong. 

In either case, the telltale sound announces 

that radium is close at hand, the frequency 

of the sound increasing as the apparatus 

is brought closer and closer. 
In a number of instances, 

tracked down radium after it had gone 

through hospital incinerators. The radio- 

active substance cannot be destroyed by 

fire, so it remained unchanged in the ashes 

taken from the furnace. The 

difficulty lay in discovering 

which shovelful of ashes con- 

tained the radium. In some 

instances, Hartman has had 

to shovel tons of waste ma- 

terial before the rapid-fire 

sounding of the bell an- 


Hartman has 
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nounced he had brought his quarry to bay. 

Sometimes the lost radium is discovered 
in hospital corridors, at other times in 
waste material on its way to the incinerator, 
and occasionally in the flaming furnace it- 
self. In the latter case, the ashes are 
sifted as soon as they have cooled. In only 
four of forty-three attempts has Hartman 
failed to find the radium he sought. So 
sensitive is his homemade device that it 
will begin to sound its signal when it is as 
far as 500 feet from the radioactive metal 
and will track down quantities as tiny as 
one five-thousandth of a gram. 


Hunting a radium needle in an 
incinerator haystack. When the 
precious material is brought 
close to the detecting device, 
a gong rings. In the upper pic- 
ture, Hartman picks out the lost 
radium container with a pair of 
tweezers. It is seen in the cir- 
cle—$600 saved from the ashes 
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FROM PLAY JOBS 


/ 
Elementery-school students at Burbank, 
Colif., ploy at om in a ne 
they built from blocks and boxes. ight, 
unior high-school boys use maps and re- 
cording instruments to study the weather 


N A _ schoolroom at Burbank, Calif., 
seven - year build a 
dummy transport plane. One of the boys 
cabin, a little girl 
taking tickets, and 


parts of passengers. 


-old youngsters 
occupies the pilot's 
stands at the door 
others play the 
Near-by, junior high-school students re- 
build in miniature the Lockheed Aircraft 
while others con- 

Southern 


Company's main plant 
struct a Cali- 
rnia’s mountains and airports. In Los 
Angeles, and girls of high-school 
age, and older, engage in fifty-one trades 
it the Frank Wiggins Trade School, put- 
ting on the finishing touches which pre- 
pare them to take real jobs in industry. 
From kindergarten to graduation, in- 
dustrial education in the Southwest fol- 
lows a new pattern these days. In the lower 
grades, youngsters are encouraged to learn 
all they can about principal local industries. 
If the town boasts an aircraft plant or air- 
port, they and reproduce 
with cardboard and blocks what they see 
Such experiences carry many of the pupils 
on to special interests, which they are en- 
couraged to develop in junior high and high 
school. In a hundred high schools in and 
around Los Angeles, and girls are 
being guided toward industrial jobs. Prac- 
tice accompanies theory and their studies 
take on the realism of day-by-day work. 


map showing 


bovs 


visit the scene 


boys 
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By 
ANDREW 
R. 
BOONE 


Educators know that most high-school 
students cannot find jobs immediately on 
graduation. It is to help avoid this loss in 
manpower that efforts are being made to 
fit men and women to industrial jobs, and 
in the Frank Wiggins Trade School, a free 
public institution administered by the Los 
Angeles City Board of Education, both 
youths and adults may prepare in all trades. 
Thousands who started by building planes 
from blocks become skilled aircraft design- 
ers, mechanics, and sheet-metal workers. 

All students here work with their hands. 
There are no entrance examinations. Ad- 
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TO REAL JOBS 


Vocational Training 


from Kindergarten 


to High School Fits 


Students To Follow 


Careers in Industry 





Embryo electricians install wires 
and other equipment in a model 
home on which student carpenters, 
brick-layers, plasterers, and paint- 
ers will also demonstrate their skill 


mission to classes is based 
upon the applicant's personal 
fitness to profit by the train- 
ing and ability to meet the 
trade requirements for employment. De- 
pending upon the demands of the trade for 
which he proposes to fic himself, he may 
either have finished the eighth grade, or 
high school. Since the school proposes not 


Finding jobs for students: a trade-school official 
confers with an expert on building-trades labor 


Preparing for a career in industrial photography, 
this boy is learning to operate a copying camera 


only to train for, but also find a job, each 
student learns a single specialty. 

There are no terms or semesters. Stridents 
may enter any time, and leave wher they 
find employment. Advisory committees rep- 
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resenting 201 employment levels meet 
regularly with the instructors, mapping 
study courses and finding jobs for both 
boys and girls. But the school’s influ- 
ence does not end here. Workers already 
employed flock to the classrooms, where 
they learn new industrial developments 
in their various fields and perfect them- 
selves in modern working methods. 

After a student has left school, thou- 
sands of follow-ups trail him for years, 
for trade education of this sort, to be 
completely successful, must make sure 
that square pegs are fitted into square 
holes. Because of these intensive systems 
of try-outs in the elementary schools and 
specialized one-job training in the trade 
school, employers figuratively stand in 
line waiting to hire trade specialists the 
minute their instructors pronounce them 
qualified. There’s no wait between the 
Frank Wiggins certificate of eligibility 
and a job. These boys and girls know 
where they're going. 


Commercial art is only one of the 
forty-three kinds of work taught 
to girls. This student is sketch- 
ing a shoe for an advertisement. 
Special aptitudes shown in early 
studies determine later training 
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Completed cut-outs 
are attractive dec- 
orations for walls 
of a child's room 


Billy Lee, young movie actor, applying 
colors to figures of animated-cartoon 
heroes and heroines cut from soft wood 


A COLLEGE course for 
school janitors is a nov- 
el addition to the curric- 
ulum of Teacher's Col- 
lege, Columbia Univer- 
sity, in New York City. 
Given under the super- 
vision of Dr. Henry H. 
Linn, once a _ janitor 
himself and now super- 
intendent of grounds 
and buildings at the 
school, the _ intensive 
course runs for five days 
and includes instruction 
in the best methods of 
sweeping floors, polish- 
ing furniture, cleaning 
woodwork, and operat- 
ing coal and oil-burning 
furnaces. Round-table 
discussions and stu- 
dent-teacher consulta- 


Cartoon Characters 
Cut Out of Wood 


FIGURES of characters seen in mov- 
ing-picture cartoon features are out- 
lined on soft wood boards recently put 
out in packaged form by a novelty 
manufacturer as an educational toy 
intended to amuse and instruct chil- 
dren. The outlines make it easy to 
cut out the figures, which may then be 
painted in appropriate colors and 
fastened to play-room or nursery 
walls for permanent decorations, as 
pictured in the photograph at the left. 


tions are held. Student janitor: get some pointers on operating an oil-burner furnace 
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New Eyes and Ears 


PECIALLY built classrooms, novel 
sound-amplifying systems, and 
other scientific aids are now making it 
easier for school children who are 

handicapped by defective hearing or im- 

paired vision. Photographs on these pages 

show how it is done at Long Beach, Calif., 


where education authorities have provided 
a striking example of the latest technique. 
Each pupil suspected of deafness, among 


To exercise a weak eye, this youngster 
wears a rubber cup over his normal eye. 
At right, a deaf child learns to form 
speech sounds by watching the teacher's 
lips and feeling her breath on his hand 
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many 


the 25,000 children in the Long Beach pub- 
lic-school system, receives a test with an 
audiometer. This instrument, outwardly re- 
sembling a radio cabinet with headphones, 
determines how much a child actually hears. 
Pupils showing marked impairment of 
hearing enter a special class, whose teacher 
talks into a microphone connected to an am- 
plifier. They listen through earphones. By 
turning a knob on an individual control box, 
each member of the class can adjust the 
volume of sound until he hears distinctly. 
Kindergarten pupils, some as young as 
three years old, may have trouble 

in learning to talk because they 

cannot hear their own words. To 
overcome this difficulty, a child 
watches the teacher's lips and feels 

her breath on the back of his hand, 

or places a hand against her throat, 

while at the same time he tries to 


At the left, a child believed to 
be hard of hearing is being given 
a test to show how well she hears 


> 


4. 
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Children with impaired hearing 
listen with earphones while the 
teacher talks into a microphone. 
Each has a control box with a 
knob to regulate sound volume 





“4 


imitate the sound she is 
pronouncing. The feel of re 
his own breath or throat , 
serves as a guide. Correspond- 
ing sounds appear in large let- 
ters on a near-by blackboard. 
For pupils with subnormal vi- 
sion, special aids include reading 
racks for books, tilt-top desks, 
glareless tinted paper, and over- 
size pencils and chalk. Even the 
classrooms are designed to re- 
lieve strain, and studies are 
changed frequently to rest the 
eyes. If only one eye is impaired, 
it may be exercised by placing a 
rubber “blinder’” over the good 
one. Some children learn typing 
on machines equipped with large 
type. These sight-conservation 
classes enable students to attend 
school even when being treated 4 tilt-top desk brings this student's work close to his eyes. Over- 
by an eye doctor size pencils and glareproof tinted paper reduce eye strain 
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One-Wheel Skate 
for Rough Ground 


Coach Uses “Blocking Recorder” 


To Alp in training football players, a “blocking record- 
r’’ has been devised by a Texas coach. Figures on an il- 
luminated panel, illustrated above, correspond to the 
eleven men of a team. Watching a practice play, the 
coach flashes on a green light for each man who has 
made a block correctly, and a red light for each who has 
failed. By glancing at the recorder, members of the 
team get individual reports on their performance, with- 
out need of verbal admonition from the coach. 


FoR cleaning a_ shot- 
gun, a new tool employs 
self-sharpening coils of 
bronze wire, soft enough 

ONE-WIIEELED roller skates not to damage the steel 
provide a novel means of lo- barrel but hard enough 
comotion for a young inven- , to remove lead or rust. 
tor of Los Angeles, Calif. The ; The device may be fitted 
oversize wheels adapt the to a regular shotgun 
skates for use in places where cleaning rod or pulled 
there are no sidewalks or through the barrel with 


paved roads ; a stout cord. 


Golf-Drive Practice Aid 
oe Hook or Slice 


A NEW indoor pr actice aid for golfers not 
only registers how far a drive would carry, 
but also whether it was sliced or hooked. 
Upon the impact of the club, an upright 
piece of rubber bends to strike a circular 
disk, registering the distance of the drive in 
yards upon dial. An arrow directly in 
front of the disk shows the direction the ball 
would travel and a lever at the side resets 
the mechanism for another try. 
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OW can radio announcers follow the com- 
plicated maneuvers of a football game and 


still identify by name the ball carrier, 

tackler, and other players involved in the ac- 

tion? One answer to the problem, worked out 

by John Beeston, research engineer for radio 

station WHO in Des Moines, Iowa, is pictured 

* below. In front of the announcer is a slant-top 


box equipped with lights representing all the 
aa “ul players on the home and visiting teams. Wires 
SPOTTING DEVICE lead out to smaller control boxes, one set in 


front of an assistant, or spotter, familiar with 


AIDS FOOTBALL the visiting football squad, and another in front 
of a home-squad spotter. The smaller units con- 

ANNOUNCER tain eleven buttons, which actuate lights on the 
main board. As the teams go into action, the 

spotters press buttons 

below the names of the 

backs or linemen en- 

gaged in the play, and 

lights flash on the main 

board to convey the in- 

formation instantly t 

the announcer. If a 

spotter makes a mis- 

take, he presses a 

twelfth button, which 

flashes a special light 

to inform the announcer 

and thus enable him 

to correct the error as 





Lights on the larger panel identify players as “spotters” press buttons soon as possible. 
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Lightweight, Transparent 
Rain Suit for Golfers 


PROTECTION from rain, without noticeable weight or 
interference with the wearer’s freedom of movement, 
is afforded golfers by a transparent rain suit. The 
suit consists of a long-sleeved jacket and trousers. 





Face Net Protects Boat Racer 


TO PROTECT the faces of outboard-motor boat-rac- 
ing pilots from possible injuries in spills, Mike Rogow- 
ski, Detroit, Mich., Outboard Association official, de- 
vised the protective cord face net pictured below. 


/ 


Anglers’ Weed Saw Clears Channel 


WEEpPs that choke small 
fishing lakes and interfere 
with the activities of an- 
glers can be eliminated with 
an ingenious weed saw now 
available. Weighted at 
the ends, the  spiral- 
bladed, flexible saw is 
attached by cables to 
an operating handle 
and dragged along the 
lake bottom from a 
rowboat The saw is ® , iu E , 
any sy Aer and to clear Ky, ; nun ; —? bladed saw cuts off 
a ten-foot channel. ow" wees? yo weeds in the water 


¥ 
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_ Cyclist Takes Bed Along 


in Homemade Trailer 


OWING his sleeping quarters behind him 
fi a compact trailer, an eighteen-year-old 
cyclist of Menominee, Mich., recently trav- 
eled nearly 1,200 miles to Boston, Mass., 
economically and comfortably. Post cards 
that he sold to curious spectators paid for 
his supplies during the fourteen-day jour- 


Odd Caddie Cart Carries 
Golf Bag and Clubs 


ANY golfer can easi- 
ly be his own caddie, 
with the introduction 
of a rolling carrier for 
a bag of clubs. Towed 
by a handle as shown 
below, the cart travels 
on rubber-tired wheels 
that will not mar the 
greens. 


Here is a caddie that 
won't make wisecracks 
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ney. Streamline in shape, the sturdy trailer 
is a homemade product of his own design. 
He is shown above demonstrating his sleep- 
ing quarters to an admiring hotel doorman. 


~ 


Spring Loops Hold 


| 
! 


Load 


j, on Bike Luggage Rack 


A HANDY new luggage carrier for bicycles 
makes it unnecessary to tie or strap the 
load in place. Twin loops of spring metal 
automatically adjust themselves to hold se- 
curely a parcel of any ordinary shape or 
size, as illustrated in the photograph above. 
A built-in red reflector button at the back 
for safety in night riding adds to the utility 
of the attachment. 
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By JOHN E. LODGE 


MELLS become visible, transpar- 
ent gases take shape, heat and 
cold can be seen with the naked 
eye in an amazing scientific shad- 
ow show being staged at the General 
Electric laboratory in Schenectady, 
N. Y., as a by-product of recent research 
with the world’s most powerful electri 
light——-a tiny, dazzling, midget sun. 
An accidental discovery, a few months 
ago, revealed what the little lamp would 
do. A quarter of a mile from the labo- 
ratory in which Dr. N. T. Gordon and 
his assistant, Dr. R. P. Johnson, had 
made the final experiments with the 
lamp, searchlight experts were trying 
out one of the midget suns in a new-type 
reflector. Happening to glance up when 
the searchlight was concentrating its 
glare in the direction of his laboratory, 











The midget arc lamp and its cool- 
ing water jacket. It is said to 
give out a light equal to a fifth 
of the sun's surface brightness 
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Dr. N. T. Gordon holds a piece of plate 
glass in the beam of light. Its shadow, 
seen at the right, shows circular pol- 
ishing marks and other characteristics 


Dr. Gordon was surprised to see curious lines of light 
running through the glass of his windowpane. The rays, 
coming from a source almost as small as a pinpoint, 
were revealing unseen variations in the texture of the 
glass. 
That observation started Dr. Gordon exploring the in- 
visible by a new path. He installed one of the little lamps 
in his laboratory and projected the light across the room 
onto a white screen. When the powerful rays of the tiny 
lamp pass through various liquids, gases, and transpar- 
ent solids, they are refracted, or bent, just enough to 
throw a shadow on the white screen. 
Such shadows, looking a great deal like X-ray pic- 
tures, reveal the invisible in a wide variety of forms. 
During a recent visit to Dr. Gordon’s laboratory, I 
watched him rub his hands together and then hold them 
in the path of the light. On the screen appeared the 
shadow of invisible heated vapor rising from his fingers. 
He uncorked a bottle of perfume and I could see, rising 
above it, a faint cloudlike image, the shadow of a smell. 
From a pitcher Dr. Gordon poured heavier-than-air car- 
bon dioxide gas, and on the screen I saw it billow down- How alcoho! mizes with weter, os 
ward to envelop and extinguish a candle flame. revealed by the magic shadows. 
When a glass jar of water was placed in the path of Unlike hydrochloric acid, which 
the light, I was able to watch chemical reactions and plunges to the bottom of a glass, 
the mixing of colorless fluids. Hydrochloric acid, poured alcohol remains near the surface 
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The mask ot the left is used for viewing 
the dazzling lamp when it is turned on. 
Through its darkened glass, the midget 
sun is just a luminous rod, as seen above 


nto the water, plunged to the bottom and The former had been twisted during manu 
then mushroomed out to either side. Alco- facture; the latter had been rolled. Other 
hol, on the other tests revealed other secrets of glass. 
without descending. When a Dr. Gordon sees a practical application 
for the technique he has developed in the 
testing and study of glassware at factories. 
Another field where it may find widespread 
use is in teaching. Through such scientific 
shadow shows, students will be able to see 


hand, swirled about near 
the surface 
ice was placed in the jar, a funnel 
of cooled, descending water penetrated to 
the bottom. Glass tubes, rotated in the path 
of the light, produced patterns—-some plaid, 


others formed of a series of parallel lines. 


prec e ot 


with their own eyes chemical reactions and 
other scientific occurrences which hitherto 


have been invisible. 





Shadows paint a picture of invisible carbon 
dioxide gas pouring from a pitcher to put out 
a candle flame. At the right, a cold stream 
flows down from a lump of ice in a jar of water 
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Giant Microscope Explores New Worlds 


To eliminate distortion, the im- 
age produced by the new two-foot-tall ap- 


REPORTED to be so powerful that it reveals 
disease organisms never seen before, the 
giant microscope pictured above has just 
been completed by Royal R. Rife, of San 
Diego, Calif., whose home-built instruments 
have long been ranked among the finest in 
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the world. 


paratus does not pass through the usual 
air-filled tube, but along an optical path of 
quartz blocks and prisms. Weighing 200 
pounds, the microscope has 5,682 parts. 
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surface elevations 


on the scale model By C. W. WATERMAN 





Le 


of the Los Angeles 
River in a city park 


£9 Geode PIERS of novel, streamline design will let river 


floods rush smoothly past, averting dangerous and costly 
washouts. How to shape them has been learned by U. S. Army 
engineers during a year of experiments with a 385-foot model 
the Los Angeles River in California. 
Accurately constructed to scale in one of the city’s parks, the 
model represents a four-mile section of the river passing 
through metropolitan Los Angeles. Along this stretch, thirteen 
bridges and trestles span the stream, which is bordered by rail- 








Upper end of 
model, show- 
A map of the ing junction of 

Los Angeles 


section of the ’ - 
river being : — River and Ar- 
royo Seco, as 


studied. Note 4 a . 
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Wedge-shaped pier ex- 
tensions, represented 
by the portable model 
seen above, were found 
to reduce flood level 


Water piles up against 
oe common camel pier, 
while sliding quietly 
past a streamline one 


a 
os, 


road tracks on both sides. A tributary, the 
Arroyo Seco, adds to the flood problem. Both 
channels, bone-dry beds of sand for a part of 
the year, seasonally carry vicious torrents 
from near-by mountains to the sea. In the 
model, artificial streams faithfully repro- 
duce the seething currents in miniature. 
3ecause obstructions in the stream de- 
termine the height for protective channel 
walls, the engineers have concentrated their 
attention upon the forest of bridge piers in 
the district. On the Upstream side of a span, 
the trouble is “backwater’’——flood water 
that piles up first against the semicircular 
faces of the piers, and then against the 
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bridge itself, often washing over it. This 
requires high channel walls to prevent over- 
flow. At the downstream side of a bridge, 
similar pier faces set up large waves, top- 
ping a bank that otherwise would be high 
enough. 

Simply by adding wedge-shaped exten- 
sions to streamline both faces of a pier, all 
three difficulties are eliminated, the engi- 
neers have found. When a portable model of 
the novel fairing is held against a miniatur 
churning waters are magically 
quieted. With a wealth of such new data, 
the engineers are developing a complete 
flood-control plan for the vicinity. 


bridge, 
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Robert Maiden mixing chemicals to produce perfumes for sale 


Model Railway Gets Rolling Lift Bridge 


More than 32,000 rivets were employed in the con- 
truction of the remarkable model-railroad bridge pic- 
tured below and at the right. Modeled after the Scherzer 
rolling lift bridge that carries trains of the New York, 
New Haven, and Hartford Railroad Housa- 
tonic River at Devon, Conn., the scale bridge represents 
three years of spare-time work on the part of Alfred 
Schellbach, of New Haven, Conn. Tipping the scales at 
fifty-eight pounds, the span is thirty-seven and a half 
inches long, the scale equivalent of 150 feet. The bridge 
has been put into service in the miniature-railway sys- 
tem of the New Haven Society of Model Engineers. 


across the 
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Perfumes Help Pay 
Chemistry Fan‘s 
College Expenses 


GETTING a college education is 
a matter of scents as well as of 
dollars and cents to Robert Maid- 
en, of Palo Alto, Calif. When he 
was casting about for a way to 
defray part of the cost of a busi- 
at Stanford Univer- 
now a sophomore, 
capital of his 

He there- 
selection of 

perfumes, 
himself 


ness course 
sity, Maiden, 
decided to make 
hobby of chemistry. 
fore worked out a 
chemically produced 
which he now concocts 
for sale to campus co-eds and to 
local shops. So successful has the 
venture become, that Maiden may 
have hit on a full-time money- 
making career which will be in a 
thriving state by the time he puts 
his books aside at the end of his 
college course and starts in to 
earn a living. 


Two views of the model rolling lift 
bridge. Counterweights raise it to 
open the span as illustrated above 
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Orchids on a Window Sill 


HOBBYIST RAISES RARE TROPICAL FLOWERS 





— 





N ORIGINAL investment of five dol- 
lars, months of painstaking care, 
and a generous sprinkling of real in- 

genuity have made a success of Peter 
Rolph’s hobby of raising costly and delicate 
orchids on a window sill of his New York 
City apartment. Although professional 
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Peter Rolph spraying water onto the 
orchid plants in his window-sill gar- 
den to maintain the proper humidity. 
At left, one of the exquisite blooms 


growers advised against the proj- 
ect, Rolph, a restaurant manager, 
bought a single five-dollar plant as 
a starter less than two years ago. 
Now he has thirty-five healthy or- 
chid plants that insure, among 
them, at least one exquisite bloom 
at all times. So far, he has lost 
only a single plant. 

Rolph knew that orchids in their 
native tropical habitat thrive on an 
atmosphere high in moisture con- 

tent. To assure the plants of sufficient hu- 
midity, he placed them in special pans of 
nonrusting metal and set them on top of 
a corner radiator grill. Sheets of asbestos in 
the pans soak up and maintain the required 
moisture, while thermometers and humidity 
gauges in each pan help Rolph keep an ac- 
curate check on atmospheric conditions. A 
special oil-silk curtain masks the windows 
adjacent to the orchids to shield them from 
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the direct rays of the sun, Probing the plant roots and, at 
while still affording them right, brushing off insect pests 


the abundance of light 


they require. 

Containers used for the J 
plants are ordinary flower- P 
pots. In the bottom of each y 7, 


are placed some pieces 
of broken pottery covered 
with a layer of sphagnum 
moss. The loose pieces 
prevent the moss from 
packing down too tightly, 
and also assure a free cir- 
culation of air around the 
plant roots. 
Humidity is maintained 
between forty and sixty 
percent, and the tempera- 
ture between seventy and 
eighty degrees F. When- 
ever humidity shows signs 
of falling below the dan- 
ger point, the hobbyist 
goes to work with a spray 
gun full of water. One of Orchids get a weekly 
the secrets of his success, bath in the kitchen 
tolph believes, is the fact sink with a sponge of AL 
that he gives constant and _ silk, as ot the right ~~ 
unfailing attention to each 
plant. Once a week he examines every In a number of the species that he grows, 
plant leaf for signs of insect pests or blights the orchids may be propagated by subdi- 
of one kind or another. Each leaf is swabbed viding. By removing the separate root 
clean with a silk sponge, and then the en- growths and placing them in individual pots, 
tire plant is washed under a fine spray. new plants are started as desired. 


Surfboards from P.S.M. Sail Swiss Lake 


SURFBOARDS in Switzerland may seem out of 
place—but actually they're great sport. Con- 
structed from plans published in this magazine 
(P. S. M., June, ‘39, p. 174), the versatile craft 
serve for paddling races and as sailboats for two 
Swiss enthusiasts. A bicycle-wheeled cart trans- 
ports the boats to and from Hallwyl Lake. 
Illustrations below show one of the hollow surf- 
boards before completion, and the finished pair. 


os 





Surfboards on Hallwyl Lake, Switzerland. 
One of the hollow craft, built from P.S.M. 
plans, is seen under construction at left 
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Twin Motors Run Giant Model Airplane 


A GIANT in its class, a model airplane 
owned by Orin Anderson, of San Antonio, 
Tex., is propelled by twin motors placed one 
above the other. Originally constructed 
by an airplane mechanic at the U. S. 
Army Air Corps training center at 
Kelly Field, Tex., the monoplane was 
designed to be controlled in the air by 
radio. When that idea was abandoned, 
Anderson acquired the ship in trade for 
model parts, and now flies it as an or- 
dinary model airplane with the controls 
fixed in one position. 


: 


It takes two tiny gasoline engines, one mounted above the other, 
to propel the oversize plane model shown in the air at the right 


er eee ee ee ee 
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Jeweler Collects Finger Rings 


COLLECTING old and rare finger rings is the inter- 
esting hobby of Charles Harris, a New York City 
jeweler. Among the many items in the collection are 
a bronze ring made for Napoleon Bonaparte from 
captured Russian cannon, a gold ring containing a 

sharp steel knife blade that springs out at the 
touch of a button, and an ancient poison ring 
set with an emerald and two rubies. The lat- 
ter ring has a hollow band designed to con- 
tain a liquid poison. Pushing one of the gems 
causes a poison-coated pin to jut out from 
the ring band. Harris’s father started the 
collection fifty years ago. 





ie att 


Rare old finger rings in the collection of Charles Harris, of New York City, seen above examining a ring 
made for Napoleon Bonaparte from captured cannon. The ring in inset conceals a sharp steel blade 
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Globe-Trotter Collects Curios 


A fish found alive in an oyster 
shell is one of the oddities in 
the big collection of Harold W. 
Smith, of Oceanside, N. Y. At 
the right, the hobbyist is seen 
photographing a curiosity dis- 
covered on his travels; at top 
with port of his private museum 
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JUNKETING around the 
world for curios, with plenty 
of time and means to enjoy 
his hobby, Harold W. Smith 
has acquired an almost un- 
believable collection for his 
Oceanside, N.Y., summer 
home. While he was at an 
oyster bar in a Richmond, 
Va., hotel, he relates, an 
oyster was opened and a 
live, sizable fish jumped 
out. Smith obtained the 
fish and shell, and had them 
mounted together. Another 
of his prized oddities, a 
disk-shaped rosette of lead 
from a Civil War battle- 
field, is said to have resulted 
when a Union bullet and a 
Confederate bullet chanced 
to meet head-on in mid-air! 
Hundreds of such strange 
objects as Zulu carvings, a 
stone footprint of a prehis- 
toric raccoon, and copies of 
the world's fifteen most fa- 
mous diamonds fill his mu- 
seum. His adventures on 
collecting trips include a 
descent into Vesuvius, a 
ship mutiny, a visit to Afri- 
can gold fields, and a trek 
across Argentine pampas 
to the Andes. 





Radio Amateurs Get 
Tower Clubhouse 


Manchester, N. H., “hams” in the operating room of their city- 


ONVERTED into an up- 

to-date radio station, an 
old stone observatory at Man- 
chester, N. H., now serves a threefold pur- 
pose. As a public facility of the city, its 
short-wave outfit has been turned over to 
amateur radio enthusiasts, who have formed 
a club to share its use. If an emergency 
such as a flood or hurricane cripples other 
communications, the station will keep Man- 
chester in touch with the rest of the coun- 
try. In the course of adapting the venerable 


The reception room on the ground floor also serves as a clubroom 


HOBBIES 


OCTOBE R, 1940 


owned radio station, located in the old tower seen at the left 


landmark for these practical purposes, it 
has been renovated and preserved as one 
of the city’s historical points of interest. 

The first floor, attractively furnished as 
a reception room for visitors, also does duty 
as a clubroom for the radio “hams.” Their 
Station, with call letters W1ILVK, occupies 
the second floor. Its powerful transmitter 
and receiver cover all amateur frequency 
bands. In case city power 
should fail, a three-kilowatt, 
gasoline-driven generator will 
operate the plant. The top floor 
of the tower houses a work- 
shop and experimental labo- 
ratory, and three sixty-foot 
poles, supporting an antenna, 
complete the installation. 

guilt by a former governor 
of New Hampshire, the round 
tower was recently presented 
with its grounds to the city. 
Public officials and leacing 
citizens devised the novel plan 
of putting the relic to use, and 
their scheme was carried out 
with Government aid as a 
W.P.A. project. The eleven- 
acre grounds surrounding the 
tower have been made into a 
public park. 











Tests on Frogs Show How Cancer Spreads 


Dr. Baldwin Lucke in his laboratory. At right, a 
frog under the microscope, and a highly magnified 
photograph of its eye tissue infected with cancer 


Y TRANSPLANTING malignant cancer 
B cells to the eyes of frogs, Dr. Baldwin ress of the disease in his animal patients. 
Lucke, University of Pennsylvania patholo- Resulting data may eventually prove useful 
gist, has found a promising new way to in the treatment of human sufferers. Al- 
study their growth in normal tissue. Period- ready the tests are reported to have revealed 
ic observations and photographs through a well-defined patterns, previously unknown, 
powerful microscope clearly show the prog- in the spread of cancer. 


A> Baby Incubator Warmed with Hot Bricks 


= Hot-water bottles, or even DESIGNED to serve equal- 

heated bricks, can be used , ly well in primitive or 

to warm this baby incubator modern surroundings, a 
baby incubator of novel 
plan has been built by Na- 
tional Youth Administra- 
tion boys as a health proj- 
ect for Chippewa County, 
Wis. Where current is 
available, the chamber is 
heated with electricity, 
regulated by a rheostat to 
give just the desired de- 
gree of warmth. In rural 
homes where electricity is 
lacking, the incubator is 
kept warm by placing hot- 
water bottles, hot bricks, 
or heated sandbags in a 
bottom drawer. A _ ther- 
mometer, visible from the 
outside, shows when it is 
time to renew the supply 
of heat. 
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Arteries Sewed 
with Sugar Rods 
as Darning Eggs 


Rops of sugar may serve as 
“darning eggs" for sewing to- 
gether the ends of ruptured 
blood vessels, one of the most 
delicate of surgical operations. 
After fulfilling its purpose, the 
sugar would harmlessly dis- 
solve. Proposed by Sidney 
Smith, Jr., University of Chi- 
medical student, the 
method is reported to have 
proved successful in prelimi- 
nary trials upon animals. Be- 
low, Smith demonstrates his 
idea on a cut rubber tube. 


cago 


Sidney Smith, Jr., demonstrates his 
method of sewing up blood vessels 


Exerciser for Paralysis Victims 


AFTER building seventy-eight experimental machines 
to aid victims of infantile paralysis, two brothers of Los 


Angeles, Calif., have perfected the electric exerciser 
shown above. Legs and feet of the patient are strapped 
to pedals like those of a bicycle, which are revolved in 
either direction by a reversible electric motor. 


Odd Service Brings Movies to Patients 


A WOMAN invalid’s 
desire to see movies of 
the New York World's 
Fair suggested a popu- 
lar and profitable serv- 
ice to a New York mo- 
tion-picture operator. 
Now he brings his pro- 
jector to bedridden pa- 
tients, entertaining 
them with film dramas 
or with travel pictures 
of places they would 
like to be able to visit. 
F'or children, his reper- 
tory includes animated 
cartoons. 
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Magnetism Provides New Tests of Blood 


ee BLoop has surprisingly been found a 
= magnetic substance, by Dr. C. D. Coryell 
| of the University of California at Los 

Angeles. Suspended between the poles of 
an intensely powerful electromagnet, a 
tubeful of bright-red blood from the arter- 
ies is repelled. Dusky-colored blood from 
the veins is attracted. Samples affected 
by carbon monoxide, cyanides, and other 
toxic agents differ in strength of attrac- 
tion or repulsion, which may be meas- 
ured with delicate scales. This “chemical 
analysis by magnetism” offers a promis- 
ing new way to study life processes and 
methods of combating poisons. So far Dr. 
Coryell has tested twenty-five gallons of 
beef blood, and also some of his own. 


Dr. C. D. Coryell with the apparetus used 
in magnetic blood tests. Right, blood sam- 
ple between poles of the electromagnet 


Multiple Electric Vibrator 
Massages the Scalp 


Four hundred and eighty ar- 

tificial fingers give the scalp a 

gentle and beneficial massage, 

in a multiple electric vibrator 

just introduced. Light in weight, 

the appliance may easily be self- 

manipulated as at left, 

with the aid of two 

convenient hand grips, 

while four’ vibrating 

disks do their work in 

unison. The machine is 

said to stimulate the 

circulation of blood to 

scalp and brain cells 

Using the new vibrator, and to remove all dan- 
Inset shows four disks Gruff and loose hair. 
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PHOTO-ELECTRIC cel/s are used in a neu 
device which is said to detect the approach 
of death by color changes in the skin. 


AUSTRALIA'S Great Barrier Reef has an 
area twice that of the State of Obio. 


ee 


SWALLOWING occurs involuntarily in hu- 
mans about once a minute. 


NINETY-FIVE PERCENT of all the bathtubs 
in the world are in the United States. 


GOSH, WE 
CAN'T BE 
THAT 
pirtTy! 


a 


BEES, roasted in oil and rubbed on the 
head, once were thought to prevent hair 
from turning gray. 








ee 


NATIONAL FORESTS comprise almost one 
tenth at all the land in the l nited States. 


REINDEER MILK is richest of eleven types 
listed by the U. 8. Department of Agricul- 
lnre. 


$0 WHAT 7¢ _ 
REINDEER 5 
2000 Mi , 


CURLING /fendencies in papers are nou 
measured by experts at the U.S. Bureau of 
Standards. 


EARTHWORMS /Jarve 900 bristles on their 
bodies with which to anchor themselves in 
the ground when birds try to jerk them 
from their burrows. 


Fish “Talks” on Radio 


A TALKING CATFISH startled listeners to a 
recent broadcast from a New York City 
radio station. When removed from his tank 
in the Staten Island, N. Y., zoo, the conver- 
sational catfish, a native of the Amazon 
region of South America, made curious 
sounds into the studio microphone as part 
of a natural-history program. 


Tree Serves as Cellar 


MAINTAINING a 
forty and fifty degrees F. the year ‘round, 
the hollow trunk of a huge maple tree serves 
as a fruit-storage cellar for a Redmond, 
Wash., family The tree cellar has room for 
400 quart fruit jars. 


temperature between 


Preserved fruit is kept cool in this hollow tree 
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Signpost Scrambles Geography 


ARE you as puzzled over the signpost pic- 
tured in the photograph 
somewhat amazed gentleman shown giving 
it his undivided attention? The odd high- 
way marker, strange as it appears, is not 
the result of a map maker's nightmare. It 
is an honest piece of work, erected for the 
benefit of travelers along a motor road, giv- 


above as is the 


128 ODDITIES 


ing accurate information concerning the di- 
rection and the mileage to the places named. 
Where is the sign located? Pick a spot 
twenty-three miles from Denmark and still 
only thirty-seven miles from Mexico, and 
you have your answer. Give up? Well, it’s 
at Lynchville, Me., and the localities listed 
are all real Maine towns. 
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Un-Natural History <x... 
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NO FISH, 
FROM THE 
==" PREHISTORIC 

BLIND, BONELESS 
AMPHIOXUS TO THE 
HIGHLY DEVELOPED 
MODERN FISH, 
HAS EVER 

, ACQUIRED VOCAL 


ORGANS OF 


a 














- —— — wr 
AND BIRDS HAVE ALL GONE IN 
ee FOR VOICE CULTURE? 


RACTICAL USE, THOUGH FISH ARE EXTREMELY 
SENSITIVE TO VIBRATIONS / 


_ Nor ARE THE EARS OF FISH OF ANY 











Bia os AMS 0 Oe 


Fist HAVE NO DELICATE SENSE OF SMELL! r} 
THE HOLES THAT CORRESPOND TO NOSTRILS f 
OPEN INTO A BLIND SAC, AND HAVE NO 3 
CONNECTION WITH BREATHING OR : 
WITH THE BRAIN / 


mare eS 


1 RATNER 


A FISH'S APPETITE SEEMS TO BE IN NO 

WAY AFFECTED BY ANYTHING AS TRIVIAL 

AS A HOOK OR TWO IN HIS MOUTHS 
a PE 
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Greaseless Liquid 
Waterproofs Cloth 


POSITIVE waterproofing is claimed 
for a new liquid preparation which, 
according to the maker, contains no 
grease or oil. Of special interest to 
outdoorsmen, the compound will 
make clothing, shoes, and tents im- 
pervious to moisture. It may also 
be used upon automobile tops and 
tarpaulins. Objects to be water- 
proofed must be thoroughly clean 
and dry. The fluid is applied by rub- 
bing with a cloth moistened in it. 





Curtain Vases Hold Flowers 


DRAPERIES ornamented with real flowers, instead 
of floral désigns, have beer introduced by a New 
York interior decorator. Pockets in lower folds of 
the curtains conceal test tubes filled with water, 
into which'cut blooms may be slipped, as illustrated 
in the photograph above. The result is a gay fringe Clothing can be waterproofed by rubbing it 
of blossoms to brighten a room with color. with a cloth moistened in the new compound 


Funnel Treatment 
Inoculates Trees 
Against Disease 


LIKE hiiman beings, trees 
can now be inoculated against 
disease. The new method em- 
ploys a funnel that is placed 
around the trunk and _ filled 
with a chemical solution. When 
holes are|bored in the tree's 
bark, thq chemical mingles 
with the sap. The illustration 
at right shows how the method 
is used to prevent infection of a 
tree with the destructive Dutch 
elm disease, or to kill any fun- 
gus already there. A major 
problem was how to make the 
funnel water-tight. This was 
solved by lining the base with 
a sheath of special material 
which fills the bark crevices to 
provide a leakproof seal. 
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Newlyweds Bungalow Costs Only $2,650 


DESIGNED especially for 
newlyweds, a model bun- 
galow erected with Fed- 
eral aid at Chester, Pa., is 
the forerunner of hun- 
dreds like it. Costing only 
$2,650, the house can be 
bought with a down pay- 
ment of $150 and monthly 
payments of $20.90. It has 
a good-size living room, 
shown in the photograph 
reproduced below, two 
bedrooms, kitchen, bath, 
and ample closet space. 


Model home designed for young married 
couples. It has an ample living room 
(left), two bedrooms, kitchen, and bath 





Giant Wall Board Covers 
Whole Side of aRoom 


WALL BOARD of giant size, so large that a 
single panel covers an entire wall without 
cracks or joints, now is available for time- 
saving “dry-built’” construction. It comes in 
sheets up to eight by fourteen feet. To the 
smooth plaster surface, the manufacturer 
adds a size or primer, so that it can quickly 
be finished after erection with one or two 
coats of paint. 


Bulb Gives Bright Light 


ELECTRIC-LIGHT bulbs that give a brilliant 
white light are made possible by a new man- 
ufacturing process. Tiny wire brushes 
mounted on the filaments enable the new 
lamp to operate at higher temperatures than 
ordinary bulbs without burning »ut, as va- 
porization takes place at the brush tips 
rather than in the filament. 
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WATER OZONIZER. Tap water that has unpleasant 
taste or odor is mode palatable by an electric de- 
vice connected to the faucet. When water is turned 
on, purifying ozone is generated and mixed with it 


MENDING TAPE FOR LINEN 


Torn sheets, pillowcases, shirts, and 
other articles can be mended easily 
with a new tape which is pressed onto 
the fabric with a hot iron. Since it 
contains no latex rubber, the tape is 
not affected by dry-cleaning chemicals 


DEEP-WELL COOKER. Among the 
novel features of a new electric range 
is a deep-well cooker built into the 
range top, as shown at upper left. In 
one model, the six-quart cooker unit 
is set into one of the large utility 
drawers of the range, as seen above 


TWO CLEANERS IN ONE. Weighing only 
five pounds, the vacuum cleaner at the left 
can be held in the hand for dusting and 
similar jobs. Fitted into a special frame, 
it works efficiently on floors and carpets 
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MOTH KILLER. Every time the 
closet door is closed, a plunger 
in the fixture below forces air 
through a perforated chamber 
to spray the interior with a 
chemical that destroys moths 


om! 


METAL IRONING BOARD ea 


Lifetime service is claimed for TRANSPARENT FURNITURE. This bed and chair are made 


the all-metal ironi il- : : ° . 
tty te Haag Diag ae of a crystal-clear plastic that does not chip, split, or stain 


top carry off the excess steam 


TAP THERMOMETER 


How hot is your hot wa- 
ter? This faucet thermom- 
eter will tell you. An indi- 
cator panel changes color 
to show if it is too cold, 
too hot, or as you want it 


PLACE-CARD OUTFIT 


Attractive place cards are 
prepared with this kit. It 
contains celluloid strips, 
special ink for marking, 
and stands to hold them up 
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Orchard Railroad Aids Peach Grower 


LEO HERMAN, of Tallmadge, Ohio, started 
his 2,500-foot electric railroad system as a 
hobby, but now it helps him to care for an 
extensive peach orchard on a six-acre tract 


surrounding his home. An electric loco- 


Attracted by a cozy 
nest and free food 
moths are killed by a 
chemical in the trap 


Moth Trap Lures Pests 


INSTEAD of emitting an odor unpleasant 
ind merely driving them to an- 
i new moth trap lures the cloth- 


to moths, 

other spot, 

destroying 

to a clothes hanger, the 

provides a convenient nest 

the moths A chemical in the 
ths, larvae, and eggs. 


insects to their death. Clipped 
cardboard trap 
with food for 
trap kills 
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motive powered from a third rail hauls the 
rolling stock of four cars—-two flat cars 
for carrying passengers, tools, and equip- 
ment, one specially built to haul spray 
hose, and a tank car for the liquid spray. 


New Concentrated Soup 
ls Easy To Prepare 


DELICIOUS soups are now available to house- 
wives in convenient concentrated form. The 
concentrate is removed from its package, 
crumpled, and dropped into a quart of boil- 
ing water, as shown below. In a few 
minutes, a tasty and nourishing soup is 
ready to serve. 


Crumbling concentrated soup into boiling water 
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When looking straight ahead, how well do you see to 
the seated man is 


either side? With a ‘perimeter 


having this vital factor to good driving measured 


Odd Driving Tests 


SEEK THE CAUSES OF AUTO ACCIDENTS 


HAT are the real causes of auto- 
mobile accidents? In an attempt 
to shed further light on this com- 
plex problem, the Center for Safety Educa- 
tion of New York University, in codperation 
with the State Motor Vehicle Bureau and 





The driver now looks at a briaht light inside of an 
adaptometer." Temporarily ‘blinded,"’ he must be 
able to see normally again within a specified time 


A hearing test. The same volunteer is followed through- 
out most of the pictures on this and the next page. Here, 
his response to sounds of varying intensity is checked 


the Greater New York Safety Council, 
recently inaugurated an elaborate series of 
special tests for volunteer groups of metro- 
politan drivers. 

Twenty-five automobile operators, each 
of whom had driven at least 50,000 miles 
in the metropolitan area during the last 
five years without a single accident, form 
the first group tested, while a second group 
of twenty-five were picked from those who, 
in the same five-year period, had been in- 


road 
up his skill or lack of it 


In the dual-control car at left 


tests show 


Again the driver's eyes are tested, this time for 
vision under various light intensities, to learn 
whether or not he is subject to any night blindness 








Testing physical reaction. The examiner controls 
a buzzer and a light. As soon as he operates either 


driver, screened from him, must let up telegraph key 


olved in at least four 
cidents, one of which 
ccurred within the last 
two years. By putting 
both groups through an 
extensive series of labo- 
ratory and actual driv- 
ing tests, the research- 
under the direction 
of Dr. ‘Leon Brody, of 
New York University, 
hope to be able 
termine what physical 
and mental factors tend 
to make good drivers. 


ers, 


to de- 


To show muscular reac- 
tions, driver holds his 
left foot behind him 
with his right hand as 
he hops through intri- 
cate system of squares 


Test ng a driver on the road. Givena driving com- 
mand, he waits to obey it until the examiner flashes 


© dash light. His reaction time is again recorded 


Timing of the driver's reaction speed, as tested at 
the left, is done by the examiner with this appara- 
tus which measures delays to one 300th of a second 


In specially equipped laboratory rooms, 
each driver is tested for blood pressure, 
muscular coérdination, speed of reaction to 
sound and light, vision and muscular con- 
trol of the eyes, and other physical factors 
An impressive array of instruments, in- 
cluding a dynamometer, manoptoscope, 
adaptometer, and other scientific measuring 
instruments, is employed. 

In a second group of tests, the subjects 
are sent out on the city streets in dual 
control automobiles for actual driving tours 
An accompanying observer rates the car 
operator's driving ability with the aid of a 
scale chart designed expressly for the pur- 
pose. The third part of the complete test 
series involves written examinations given 
to check on matters of the subject’s per- 
sonality and general intelligence, as well as 
on his driving attitude and knowledge of 
the principles and practices that contribute 
toward making a person a good driver 


Brief fluctuations in blood pressure arising from 
various driving experiences are measured as below 
with a delicate device called a sphygmomanometer 





Intricate “What-ls-It’ 


Gathers Cushion Data" 


Measurements of thou- 
sands of “drivers” by 
this device will find 
the ideal seat cushion 


O, it’s not a car of the future; nor the 
N past either. The strange-looking con- 
traption in which the young woman seems 
to be going for a drive is designed to gather 
information for engineers. Installed at the 
University of Michigan, at Ann Arbor, 


sual ry 
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How the cleansing-tissue dispenser fastens under the dash 
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where thousands of persons have sat in it, 
the apparatus was built for a cushion man- 
ufacturer who hopes from countless meas- 
urements made on it to obtain an average- 
size automobile-seat cushion that will be 
comfortable for the majority of motorists. 


Dash Dispenser for 
Cleansing Tissue 


FACE-CLEANSING tissues, ideally 
suited for innumerable driving uses, 
are stored in a convenient dispenser 
which fits under the glove compart- 
ment of the dashboard of one new- 
model car. Finished to match the 
instrument panel, the dispenser is 
ffered as an inexpensive optional 
accessory to buyers. The tissues are 
handy for dustirg and polishing win- 
dows, steering wheels, and instru- 
ments. They also are a convenience 
as emergency handkerchiefs for suf- 
ferers from colds and hay fever, and 
other motoring needs. 
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Spark Plug with 
Skirts Prevents 
Short Circuits 


LONGER trouble-free life is 
claimed for a new spark plug 
which represents, according to 
its makers, the first major ad- 
vance in plug construction in 
more than a decade. Taking its 
cue from the skirted insula- 
tors that carry cross-country, 


high-tension wires, the porce- 


lain insulator sleeve of the 
plug is ridged by “petticoats” 
which decrease accumulation 
of dirt and grease, and in- 
crease surface area, lessening 
the chance of short-circuiting 
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MOUNTED on casters, an oil-heating and pumping ma- 
chine for garage use flushes automobile transmissions, 
rear ends, and crankcases with a flow of thin oil heated 
to 220 degrees F.. to remove all traces of dirt, stic ky 


sludge, and n lic fragments. Oil pumped by the de- 


ce is sucked back again to boost the cleaning process 





AN OPTICAL-TYI! 
light aimer using a red 
ng lens to focus the 
beam on a midg 
brated screen 
space and work 
Usually, car-light 
jobs require up t 
five feet of clear space ar 
1 large target The new 
instrument requires only 
our feet in front of a car 
Suitable for any type of 
headlight, the device per- 
nits both vertical and hor- 
izontal adjustment. It is 
also available with a light- 


intensity meter. Four feet of space, instead of twenty-five, suffice for this tester 
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Jumbo Suit Case Shows Size lf the car's luggage com- 


partment were a suit case, 


of Sedan’s Luggage Space it would be the size shown 


To SHOW dramatically the size of the lug- 
gage compartment in their sedans, the Hud- 
son Motor Car Company built the jumbo 
“suit case” being eyed with evident dismay 
by the porter at the right. Nearly hiding the 
car, it has the same ca- f 
pacity as the car's trunk 

twenty and a half cu- 
bic feet. 


Handy Brush and Cleaner 
for White-Wall Tires 


FREE of any bleaching agent or ingredi- 
ents harmful to rubber, a new preparation 
just placed on the market for motorists re- 
moves dirt, grease, and scuff marks from 
white-walled tires at the same time that it 
applies a fresh white coating. The manu- 
facturer claims that the finish will neither 
crack nor peel off. The compound is packed 
in thirteen-ounce tins, as shown in the il- 
lustration reproduced below, and a special 


Meter Helps Car Driver cleaning brush with a convenient handle and 
_ fine brass-wire bristles comes with it. 
Cut Fuel Consumption 


How to press the foot accelerator of your 
car for the greatest gasoline economy un- 
der all conditions of driving is indicated in- 
stantly by the meter shown above. Easy to 
install on the dash, or to fasten in place by 
a windshield-molding screw, the instrument 
has a pointer which indicates whether gaso- 
line consumption is low, medium, or high. 
By observing when the consumption is high, 
a driver can keep from wasting gasoline 
The device also indicates the proper fuel 
consumption for coasting and idling, as a 
check on motor adjustment. Brush-and-cleaner set to keep white tires spotless 
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Auto 
Contest 


POPULAR SCIENCE READERS 
AIR THEIR ‘‘PET IDEAS“ 
ON THE CAR OF TOMORROW 


IXTY-FOUR PERCENT, or nearly two 
thirds, of the POPULAR SCIENCE read- 
ers who submitted letters in the Car- 
Design Contest announced in the June 

issue, believe that the proper place for car 
motors is behind, rather than in front of, 
the car's occupants. 

Added to this startling majority is the 
preference of forty percent of the con- 
testants for a car of functionally stream- 
line, “teardrop” design. 

In each of the percentages given, the 
figures represent nearly a unanimous opin- 


FIRST PRIZE, $50 


Wyatt Brummitt, Pittsford, N. Y. 


SECOND PRIZE, $25 


Herman Schepler, Dubuque, lowa. 


THIRD PRIZE, $15 
W.H. Kindel, Pueblo, Colo. 


FOURTH PRIZE, $10 
Floyd Milton, Worthington, Minn. 


HONORABLE MENTION 


Clifford Blanke, Los Angeles, Calif.; Don W. 
Byers, Minneapolis, Minn.; Andrew P. Fischer, 
Delano, Calif.; P. McCormick Henry, East Falls 
Church, Va; J. Meteinick, Winnepeg, Man., 
Canada; Willard C. Rand, Kansas City, Mo.; 
Robert R. Sloane, Rochester, N. Y.; Ralph G. 
Young, M.D., Long Beach, Calif. 
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ion of all who expressed their ideas on 
those points, with scarcely a handful op- 
posing such drastic changes. 

From bumper to bumper, cars of the 
past, present, and future were appraised 
by the entrants in the contest, the winners 
of which, along with those who received 
honorable mention, are listed on this page. 
For the most part, the writers agreed that 
cars should not be larger lest they outgrow 
private garages, and, as one pognted out, 
“it’s easier to change America’s cars than 
her garages.” 

A teardrop car incorporating the various 
ideas suggested by the many contestants 
would have an underside as smooth as the 
rest of the body, and windows of trans- 
parent plastic would be flush with the body 
panels to cut down wind noise and re- 
sistance. The bodies, of one-piece, metal- 
reénforced plastic, would be so strong as 
to dispense altogether with the present- 
day chassis, while the engine, transmission, 
fluid-type clutch, drive shaft, rear axles, 
and wheels, all built as one easily removed 
unit, would be light and economical to 
maintain. 

Many letters approved fluorescent light- 
ing both inside and out, with all exterior 
lights recessed in the body and fenders. 
Sliding doors controlled by push buttons 
would replace the hinged doors of today. 
The driver’s seat, holding two or more 
people, would be close to the wide, unob- 
structed windshield, and ahead of the front 
wheels. Extending fully around the car 
would be a rubber and steel bumper of 
standard height. 
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Mechanic's Stethoscope 
Diagnoses Auto Ills 


stethoscope, a 
the automobile 
Consisting of 


RESEMBLING a _ doctor's 
handy new tool enables 
mechanic to diagnose car ills. 
a length of rod and rubber tubes leading to 
earpieces, the device is pressed against a 
spot on a motor, clutch, transmission, or 
rear end, near where the trouble is thought 
to be. It quickly locates knocks and squeaks. 


Cleaner Takes Bug Stains 
from Automobile Finish 


LATE-SUMMER drivers will welcome the 
cleaning compound shown in use in the 
picture below, for cleaning dried bugs and 
bug stains from the fenders, radiator grilles, 
windshields, windshield frames, and other 
parts of the car. It contains a chemical com- 
pound that reacts quickly on bugs without 
harming the car finish. To use the cleaner, 
the surface to be cleaned is first wet with 
water. The powder is then sprinkled from 
its shaker-top can on the stained area, 
rubbed with a damp cloth, and rinsed off. 


. 


The bug remover is simply rubbed on with a cloth 


Owner Builds Working Model of His Car 


Two appreciative experts—G. B. Allen, chief 
engineer, and A. H. Fries, assistant chief en- 
gineer of the Dodge Division, Chrysler Cor- 


poration—inspecting the scale-model coupe 
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REPRODUCING practically all operat- 
ing parts with such precision that they 
function perfectly, the model of a 
popular stock-model coupe shown in 
the accompanying photographs was 
copied from his own car recently by 
Philip Johnson, of Vermillion, S. 
Dak. Individual front springs, clutch, 
brakes, gearshift, engine fan, venti- 
lators, windows, hood, and doors, all 
operate realistically. 
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Tire Dust Caps 
from Erasers 


RUBBER 
the type made to slip 
over the end of a pencil 
make handy dust 
tire valve 
and save time 
vou stop for 
W. J. I 


erasers Ol 


caps 

stems, 
when 

air. 


for 
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Stool Gives a Lift for 
Cleaning Top of Auto 


ever tried to balance 
board of your 


IF YoU 
on the running 
car while washing or polishing 
the top, you'll appreciate the 








usefulness of the stool shown 
in the accompanying sketch. 
It can be made easily from a 
few pieces of wood, the dimen- 
sions of which are suggested 
in the drawing. The length of 
the legs of the stool should be 
determined by the height of 
your running board and your 





Slotted Pipe 
Easily Opens 
Radiator Drain 


RADIATOR draining 
is made easy with a 
section of 4” pipe 
16” long and slotted 
at one end, as shown 
at the left. The pipe 
is easy to lower over 
the usually inac- 
cessible petcor k to 
open or shut it. It 
will save scratched 
hands and = spotted 
to say noth- 
Vin 


sleeves 


ing ofttempers 
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own height. Be sure to make 

it high enough to allow you to 

reach a little more than half 

way the car top from 

either side without stretching 
F’. G. 


across 


Bracket Holds Both Sides 
of Car Hood at Once 


IT Is often necessary to hold up both sides 
of an old-style car hood while doing minor 
repair jobs, but they will not always stay 
put. A useful holder can be made from 
a ',” pipe or rod and two good-quality 
vacuum cups. Bend the rod as shown. At- 
tach a vacuum cup to each end of the rod 
The distance between them depends upon 
the car, but usually about 18” is sufficient 
To attach, fasten the vacuum cups on the 
lower edges of the hood with the 
rod under the covers, as shown in the illus- 
E. B. 


covers, 


tration above. 
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For CAR OWNERS 


Tool Cleans Car’s Grille 
Two Strips at a Time 


THE little time it takes to make the 
device illustrated at the right will be well 
repaid by the speed with which it polishes 
close-spaced radiator grille strips. Soft 
countersunk rivets will hold the felt pads 
permanently in place, but good rubber 
cement may be substituted. Spacing of the 
jaws is determined by your grille strips. 
Squeezing the device each pair of 
pads to close on a separate strip.—F. G. 


causes 
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Jack Spreads Springs 


SPREADING a car spring so that the shackle 
bolts will slip into place can be done easily 
with a bumper jack and two pieces of pipe. 
Hammer one end of each pipe flat and place 
over the ends of the jack, as 

outfit easily spreads a spring 


the pieces 
shown. The 
to the desired point.—-J. H. 


Easily Made Die Clears 


‘Damaged Axle Thread 


WHEN removing rear 
wheels, the axle threads 
become 
damaged. An easily 
made die to clear them 
may be made by cut- 
ting in half a spare nut 
of the same thread, as 
shown at the _ right, 
and clamping the 
halves over the undam- 
aged thread with a 
monkey wrench. The 
halves are then screwed 
off over the damaged 
thread, thereby 
ing them.—S. A. T. 
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Trouble-Lamp Outlet for Luggage Trunk 


ROUBLE 
LAMP 





OF REAL service during nighttime 
repairs, particularly on the road, is 
a trouble-light outlet such as the one 
shown mounted in some convenient 
spot in the luggage compartment. 
Connected by rubber-insulated wire 
to the hot terminal of the horn or 
ammeter, and to ground, the outlet 
is a conventional wall-type unit such 
as is used in homes. In place of a 
house-current bulb in the trouble 
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lamp, one of six volts is substituted. 
The lamp cord should be long enough 
to reach any point on the car, so that 
you will not be “caught short” in 
any emergency.—aA. M. 
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Gus Beats the Heat 


HE afternoon was sunny and hot, and 

for once there weren't any jobs stand- 

ing in the shop waiting to be worked 

on. So Gus Wilson, sitting in the shade 

of the little porch outside the office, was 
taking it easy and watching the cars go by. 
The suburban-town Model Garage, which 
Gus and his partner Joe Clark have built 
into a_ satisfactorily business, 
stands on a main road at the foot of a slope. 
Gus had just filled and lighted his second 
ifter-lunch pipe when he heard an engine 
sputter and quit, and saw a well-shined-up 
sedan stop at the beginning of the upgrade. 
A fat man wriggled out from under the 
equally fat and 


properous 


wheel, and an 
very flustered-looking woman moved over 
into the The man walked 
wearily around to the rear end of the car, 
took the cap off the gas tank, climbed up 
mn the bumper, shouted something to the 
woman, and then blew gustily into the tank. 
again, slowly and 
which 


steering 


driver's seat 


began to move 
back fires 


(ese 
—_— 


Harry shifted the lever into reverse and again let out the clutch. "Diag- 


nosis: Short circuit.” Gus said. “Where? And why? 
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Dr. Foley demanded 


sounded like a burst from a machine gun. 
The man on the bumper continued to blow 
into the tank. 

Suddenly the woman who driving 
made a U turn. As soon as its nose was 
pointed downhill, the sedan’s engine took 
hold and ran smoothly. The car turned in 
at the driveway and stopped at the gas 
pump. The man got heavily down from his 
perch on the bumper and demanded to 
know what was the big idea. 

“I've had enough of this!” the stout 
woman told him dangerously. “I'm tellin’ 
you, George—vet it fired!” 

The man puffed out his cheeks—they 
were purple from his blowing——and glared 
at her. “I suppose you think 7 like it!” he 
said bitterly. Then he turned to Gus. 
‘Name's George Hawkins—this is Mrs. 
Hawkins. Live up in Rhode Island. We've 
iad this car for four years, and until day 
before yesterday we never had any trouble 
to amount to anything with it. Then it went 
bad on Mrs. Hawkins—ran all right on the 

level, but acted like 
the gas line was 
clogged every time 
she tried to go up a 
hill. We were start- 
ing on our vacation 
trip yesterday morn- 
ing, so that night I 
took the bus to a 
garage and had it 
gone over. They 
checked the carbu- 
retor and fuel pump, 
and blew out the gas 
line, and told me I 
wouldn't have any- 
thing to worry about 
Ain't that right, 
Estelle ?”’ 

Estelle snorted. 
couldn't make 
out whether she was 
registering agreement 
or disgust. Her hus- 
band swallowed nerv- 
ously and went on 
with his tale of woe: 

“We started out 
vesterday morning, 
and for fifty miles or 
so things went all 
right. The car didn’t 
have as much pep as 
usual, but we didn’t 


was 


Gus 
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The man on the bumper con- 
tinued to blow into the tank. 


Suddenly the woman turned 


have any real trouble. Then we got into 
the Connecticut hills, and—oh, boy! Every 
time we tried to go up a grade, the car 
acted like it had a bad case of vapor lock. 
If the hill was at all steep, the motor would 
quit dead. After a while I got the idea 
that if I blew into the gas tank it would 
force a little gas into the carburetor. That 
worked well enough to keep the bus going, 
but before long I was darned sorry I'd ever 
thought of it! Every time we hit a hill, 


I'd have to climb out on the back bumper 


and blow my lungs out! 

“We called it a day early in the after- 
noon, and I took the car to a small-town 
garage. Sure, the feller there said, it was 
vapor lock, and he knew how to fix it. He 
put in a new gas line from the fuel pump to 
the carburetor, keeping it well away from 
the manifold. He charged me plenty for 
the job, but he told me I wouldn't have any 
more trouble. He's a liar! It’s been just as 
bad all day today, and I'm sick and tired 
of sitting out there on the bumper blowing 
my heart out and listening to a lot of smart 
guys make wisecracks!” 

“And I’m sick and tired 
of this whole fool trip, 
and of everything about 
it,” his wife put in grimly. 
“Fix this car up so we can 
get home, Mister, and I 
swear I'll never set foot 
in it again!” 

“I don’t blame either of 
you for being disgusted,” 
Gus told them, managiag 
to keep his face straight. 
“There's nothing that'll 
spoil vacation trip 


a 
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Use Your Head 
Instead of Your 
Hands And You'll 
Keep Cool In Any 
Kind of Weather 


By MARTIN BUNN 
AUTOMOBILES 


; quicker than a balky car. But if you'll drive 
‘into the shop I think I can fix up your 
trouble for you.” 

As Mrs. Hawkins into the shop, 
her husband followed Gus. “Make it good, 
Mister,"’ he begged. ‘‘Estelle’s plenty sore, 
and if you fall down she'll sure give me hell!” 

“You'll be a lot more comfortable waiting 
in the office, Mrs Hawkins,’ Gus told the 
peevish lady, as he held the door open for 
her. When she had vanished in _ sultry 
silence he got into the car and stepped on 
the starter. The engine took off, but its 
sound told Gus that wasn't getting 
enough gas. 

Leaving it running at moderate speed, 
Gus got out, raised the hood, and examined 
the fuel pump and carburetor. ‘The fuel 
pump is pumping scarcely any gas,”’ he re- 
marked. “The main gas line has been 
checked twice, so it’s pretty certain to be 
O.K."" He leaned over and eyed the rubber 
hose connecting the gas line and the pump; 
then took it off. ‘“‘This might be the joker,” 
he said. Attaching an air line to the hose, 
and holding a swarthy 
thumb over the other end 
he lowered it into a pan 
of water. Dozens of little 
bubbles formed on_ the 
hose and came to the sur- 
face. ‘“‘That’s your trouble 
maker,” he decided. 

He examined the hose 
closely, then handed it to 
Hawkins. ‘‘There are 
several small holes in it,” 
he told him. “See what's 
been happening? Gas 
hasn't been leaking out of 


drove 


it 
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the hose. If it had been, the mechanics who 
have worked on your job would have located 
the trouble. Instead of that, air has been 
sucked in through those holes. As you 
drove uphill, the suction was stronger than 
it was on the level, and so much air got into 
the mixture that it killed your engine. 
When you blew into the tank—that’s a new 
one on me—it forced more gas into the fuel 
line, and that kept engine running 
Easy to fix; just a 
length of new hose 

Five minutes later 
Hawkins went into 
the office, and then 
came out with his 
wife. She listened 
grimly to 
planation of the cause 
of the trouble, and as 
grimly to the smooth 
hum of the engine. 
Then she got heavily 
into the car 

I hope you have a 
pleasant trip home, 
Mrs. Hawkins,” 
ventured with a grin. 

For the first time she smiled. “I guess as 
long as we've had all this trouble coming 
down here,” she said, “we might as well 
visit my sister in the city.” She looked at 
her husband, and her face grew grim again. 
Get in, George!"’ she snapped. ‘“‘Don't stand 
there wasting the rest of the day!” 

Gus watched them drive away, thanking 
his stars—-not for the first time—-that he 
had remained a bachelor. Then, just as he 
was heading for the cool office porch, Dr. 
Foley drove up to the shop door. “Hello, 
Gus,” he greeted susy ?” 

No, Doc,” said. “Just dog lazy.” 
It's the weather,” the doctor said. ‘“May- 
be that’s what's the matter with my car, 
too. I can't think of anything else. It runs 
fine going ahead, but the motor dies every 
time I put it in reverse. Diagnose that case, 
will you, Gus?” 

Not until 
Doc,’ Gus said, 


your 


Gus's ex- 


resume your 


Gus 


Gus 


I've examined the patient, 
grinning. “It wouldn't be 
professional it would make it seem toc 
easy. You know that. Drive her in, please.’ 

Dr. Foley drove into the shop. “Jack up 
the rear end, will you?” Gus asked Harry, 
the grease monkey. “Probably something 
has gone wrong with its appendix, or maybe 
its tonsils,’ he told the doctor. 

3ut a routine check beneath the car 
failed to disclose anything wrong. 

“Huh!” Gus grunted. “Well, I'll give her 
a road test.” 

He was back inside a quarter hour. “Just 
as you said, Doc,”’ he remarked as he got 
out. “Runs swell going forward, and goes 
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GUS SAYS: 


Don’t let air out of your tires on a 
long trip because they've gained 


pressure from heat. 
gain enough pressure to do any 
harm. And letting air out will only 
make them get hotter when you 
journey, 
they'll flex more. 


dead every time you go into reverse. Guess 
I'll have to do a job of trouble-shooting. Get 
the rear end jacked up again, Harry.” 
Harry jacked up the rear wheels. Gus 
the hood and relighted his pipe. 
he told Harry, “and step on the 
The engine started promptly and 
“Now put her in reverse,” 


raised 
“Get in,” 
starter.” 
ran sweetly. 
he directed. 

Harry did as he was told and let out the 
clutch. Gus’s quick 
eye saw a spark at 
the rear of the engine 
just before it stopped. 
He peered in, then put 
his hand in and moved 
something. “Start her 
F again,” he said. “Now 
They won't put her in reverse.” 

Harry shifted the 
lever into the reverse 
position, and again 
let out the clutch. The 
engine continued to 
run smoothly. 

“Diagnosis: Short 
circuit,” Gus said. 

“Short circuit? 
Where? And why?” Dr. Foley demanded. 

“Here's the low-down on your trouble,” 
Gus explained. “Your engine is mounted on 
rubber, and it moves on its mountings. 
When the car is moving forward, the engine 
settles down on the mountings. But when 
you go into reverse, the forward end of the 
engine seems to be raised a little by the 
torque, and its rear end settles back a little. 
Now, the primary wire to the distributor 
passes through a narrow space between the 
dash and the oil-filler pipe. When I saw a 
spark there when Harry reversed, I knew 
what had happened—that the movement of 
the engine on its mountings had chafed 
through the insulation of the distributor 
wire, just behind the filler pipe. When the 
car was moving forward, and the engine 
settled down on its mountings, nothing 
happened. But every time you went into 
reverse, the changing position of the engine 
squeezed that bare spot on the distributor 
wire between the filler pipe and the dash. 
That caused a short circuit which killed 
your engine. Fix it up, Harry.” 

Dr. Foley drove away, and Gus went 
back to the office porch. Joe Clark looked 
up from a ledger. ‘Nothing in the shop?” 

“Nothing much,” Gus told him. “Just a 
couple of those little things that are hard 
to find and easy to fix.” 

“Nothing in them,” Joe said gloomily. 

Gus laughed. “Sure there is,’ he said. 
“Not much profit, but they’re swell jobs for 
a hot day—they keep the old bean working, 
and don’t make you sweat too much!” 


because 
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By 
KENNETH 
MURRAY 


Below, the first 
step is to saw an 
opening through 
the wall for the 
secret door, unless 
there is already 
a door in the de 
sired position. If 
so, the ‘bookcase 
may be added fo it 
without difficulty 


ae 
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So attractive is this bookcase, it would tempt almost anyone 
to step up and examine the titles, yet it isn't a case and hasn't 
any books. Instead, it's a secret door leading to another room 


lhis Bookcase 


At left, fitting the 
wide frame, which 
was made from 
white pine. Below, 
the wood strips for around the 
door and to imitate “shelves” 
were sanded to even thickness 
by clamping a wooden guide 
block to the bed of the sander 





ECRET doors, suggesting mystery and 

intrigue, are interesting to every one. 

It is not necessary to have a valid 

reason for building a secret door, al- 
though two can readily be found. One is 
that they can be made more ornamental 
than a plain door; the other is that they 
provide a legitimate means of surprising 
and amusing friends and visitors. 

This secret door, which was built into a 
wall of the writer's office, appears to be 
a well-stocked bookcase, but when a button 
is pressed it opens silently into an adjoin- 
ing workshop and studio. The effect has 
proved particularly gratifying when the 
door is opened at the moment a visitor is 
reading the titles of the books. 

An opening about 35” wide and 74” high 
was made in the wall, and 12” wide pine 
boards were cut to make a frame. Most of 
the extra width of the frame was allowed 
to project from the wall to form the “book- 
case.” 

A piece of plywood (%4” would be 
still better) was cut to fit loosely inside the 
frame. Wood strips about 34” square were 
glued to the face of the plywood door 
around the edge to forma rim. Other strips 
of the same 3 wide were 


1 


thickness but 4%” 


glued across the door to look like the edges 
of the shelves. 

As it is difficult to obtain enough old books 
that may be mutilated for this purpose, it 
is best to purchase imitation book backs 


from either a furniture dealer or a book- 
seller. They are commonly supplied to deal- 
ers by bookcase manufacturers in order 
to dress up their products when on display. 

If the backs are in strips, they may be 
glued directly between the shelving strips 
on the door; otherwise they should first be 
glued individually to strips of plywood of 
the proper width and thickness. A space 
should be left at the bottom of the door 
for an imitation drawer front, of plywood. 

When the door has been completed and 
hung with butt hinges, any suitable molding 
may be nailed around the front edge of the 
frame to conceal the junction of the door 
and the frame. The exposed wood parts 
may be stained and varnished or enameled. 

Fit a spring at the back to open the door, 
and in the frame install an electric door 
opener, Which may be purchased from any 
well-stocked electrical dealer. 


Top view, gluing book backs to plywood strips. 
The backs are then attached to the door, and an 
imitation drawer front is added as shown at the 
left. Note how the door is hinged to the frame 
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Designed by DONALD A. PRICE 


INLAY DECORATION %' R 
WALNUT BURL 10" DIA 
j LACEWOOD 

/ 3°DIA 


TWO DIVISIONS >>x* 
ALIKE = -—~__ 


MNote-Au. CORNERS 
NOT SPECIFIED 
TO BE ROUNDED 
TO %” RADIUS 
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TWO MODERN 


Cabinets 


TO HOLD YOUR 


Phonograph 
Records 











bi” 
Cut the quadrant from 
each leg with a dado 
head. Square end of . 
cut 15” from the top 
with a chisel by hand NI 


O GREAT is the popularity of re- 

corded music that it has become 

a problem in many homes to find 

a suitable place to keep the rapid- 

ly growing accumulation of phonograph 

records. The best solution is to provide 

a cabinet especially designed to hold 
standard record albums. 

Two designs are suggested in the ac- 
companying illustrations. The first is a 
distinctly modern cabinet for a music- 
loving family that expects to build up a 
large collection of records. It has a 
capacity of about 380 records in albums. 
The compartments may be subdivided, 
if desired, with spacers 4” or 6” apart 
to keep the records or albums upright 
as shown in a detail. The smaller cabi- 
net has room for about 96 records. 

Either design can be made in any 
good cabinet wood. Their modern style, 
however, makes a light finish especially 
appropriate, in which case maple, blond 


CORNER DETAIL 
rn 
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as desired. 
mini- 


used, 
cabinet 

expected from 
the principal 

3ecause of this, 


or birch may be 
The design of the larger 
mizes the trouble to be 
shrinkage, as the grain of 
parts runs in one direction. 
the use of solid wood is 
though the wide boards should be glued up 
from three or four narrow strips to counter- 
act warping. This piece is well adapted for 
veneering and inlaying, and the top can be 
inlaid, if with a 10” disk of walnut 
burl lacewood center, 
representing 


walnut, 


permissible, al- 


desired, 
diameter 
nograph record. 


and a 3 


a ph 


Wabbly Circular 


2MAL POSIT 
OF BLADE 


NEW LIMITS, 
A RESULT 
OF WABBLE 


ie 


] BLADE 


' 
‘ 
! 
' 
! 
‘ 
' 
' 
" 


|INNER 
| BEVELED 
| WASHER 
BEVELED 
WASHERS 


metimes 


A TRICK SO 
used to make a binding 
circular cut 
freely is to mount it so a 
that it slightly. 
This can be done by plac- 


Saw more 

OUTER 
BEVELED 
WASHER 


wabbles 


adhesive 
masking tape, or 
gummed label on the 
shoulder of the mandrel as Then, 
on the washer that goes against the outside 
of the saw, a similar is stuck. The 
washer is adjusted so that its high spot is 
diametrically opposite that on the mandrel. 
As a result, the saw wabbles slightly when 
thus cutting a wider slot. 

treatment is particularly 

und or planer-type 


ing a bit of 
tape, 


shown 


prec e 


running, 
This 
with hollow-gr 


helpful 
saws 


Jig for Trimming Ends 


Uniform bevels can be cut at any desired angle 
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The door can be uung with ordinary butt 
hinges or hinges of the invisible type. It 
is held shut with a spring “bullet” catch 

In building the smaller cabinet, the box 
should be constructed as a unit, and the legs 
then glued and screwed in place. The top is 
secured by screws, which pass up through 
the strips at front and back, and by two 
metal angles on each side. If the back is 
to be exposed, glue and brad on strips 's 
by %” at top and bottom of rear panel. 

Various modifications can be made of 
these designs, such as omitting the doors 


Saw Cuts Without Binding 


that are cutting poorly, but it is only for 
emergency use and for fairly light cutting. 
A better way is to machine a pair of 
washers or spacers, each having one sur- 
face at a very slight angle with the other. 
These are marked so that their beveled sur- 
faces can be placed in the same plane. Pres- 
sure on the saw is then uniform and there 
is less danger that uneven stresses will be 
set up. Saws having such a wabbling fea- 
ture built into them are on the market. 


of Furniture Squares 


CONSTRUCTED from scraps, the 
shown is used for beveling or chamfering 
the ends of pieces of softwood for handmade 
furniture. The base is a piece of 2” by 4 
about 15” long. The adjustable frame is of 
4” oak with two steel straps across the top 
to hold the chisel. Slotted box-lid supports 
provide for adjustment to different angles. 


device 


A piece of hardwood with slotted screw holes 


serves as an adjustable stop for the work. 

Tool steel, 9” by 1” by ',”, was used in 
making the chisel. The cutting end was 
ground to a 22-deg. angle, then hardened, 
tempered, and sharpened to a keen edge on 
an oilstone.— J. C. MONTGOMERY. 
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Support for Long Boards 
Being Planed by Hand 


AMONG the various supports used for 
holding the end of long boards while being 
planed at the bench, one of the simplest and 
most convenient is that illustrated. A series 
of steps are cut out of 
the upright piece to 
permit wide work to be 
held level at different 
heights. The dimensions 
given can be altered to 
suit individual needs. 


WHEN using a step- 
ladder for repair work, ‘Oo 
tools and materials “ 
may be placed on the UPRIGHT 
top step if strips of % repay 
by 1” wood are nailed BASE 
or screwed around the 
edge to form a tray. 
The strips will not pre- 
vent stepping on the top 
step when necessary. 





Steps cut in the upright piece allow wide 
work to be held level at different heights 





Handy Racks for Punches 
and Other Small Tools 


ONE of the commonest racks for tools 
such as punches and screw drivers consists 
of a strip of wood with holes bored at inter- 
vals along one edge. Instead of mounting 
such racks flat, tilt their upper edges out- 
ward so the tools can be inserted and ex- 
tracted at a convenient angle, or bore holes 
in a series of segments cut from circular 
disks and mounted side by side. Each seg- 
ment should cover about 60 deg. of arc, with 
holes spaced every 10 or 15 deg. 


Cork Facing Improves 
Metal Sanding Disk 


IF A SANDING disk is faced with cork, the 
garnet or aluminum-oxide paper will last 
considerably longer. A roll of 1/16” or ‘x 
thick cork may be obtained from a mail- 
order house or craft-supply shop. Brush 
casein glue on both the cork and the metal 
disk, apply pressure, and leave to dry over- 
night. If the sanding disk happens to be a 
little out of true, use 1,” cork so that it can 
be turned true after being glued. 

Rubber cement is used to fasten the 
abrasive paper to the cork. Apply a coat to 
both surfaces, let dry five minutes or more, , 
apply a second coat to the cork surface, and hn, can on 
again let it dry. Then press the disk against hese types 
the cork surface.—ERICc L. BUSS. cre installed 


More tools can 
be stored in 
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“HOW TO MAKE ONE MOTOR 


By EDWIN M. LOVE 





MACHINE is an individ- 
ualist, usually giving 
its best when driven 
by its own motor. A 

flip of tne switch, and the lathe 
whirls or the drill bites into the 
work. 

With the possible exception 
of a circular saw and jointer 
combined in one drive, the 
maximum output and conven- 
ience are achieved in the home 
workshop by allotting a motor 
to each machine. All available 
power in the motor is delivered 
to the pulley, with none wasted 
in belts and bearings along the 
line shaft. There are no belts 
to be removed or replaced, and 
no heavy motor to be dragged 
from one power tool to another. 

In actual practice, however, 
many home workers have to 
make one motor serve for sev- 
eral machines. It is sometimes 
argued, in fact, that a line 
shaft is an advantage because 
one powerful motor can be 
used instead of several small 
ones, thus saving on the pur- 
chase price and speeding up 
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ROBERT JAACKS, WHO IS EQUIPPING 
his home workshop on a monthly budget 
of $15, checks the speed of his scroll saw 
by m rking the pull 
of each. He now has a good assortment 

of hand tools, and a small bench and wall 

cabinet. His shop is equipped with an 

8" circular saw, a 4° jointer, and a 24 b 

scroll saw. Among the accessories are a COLLAR LigiTS 

saw-table extension, basket guard, and END PLAY 

dado heod. He will celebrate the first YZ 

birthday of his shop by the purchase of ‘“ a 
an II" wood-turning lathe with a good Ball- Beating 


set of turning chisels and a sanding disk Hanger Hange 


eys to count the turns 
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Workshop Layouts 


At the right is a space- 
saving layout of five 
machines of standard size 
on a bench top 44" by 56” 


Driving a lathe from the 
motor of a combination 
saw and jointer. Note the 
board on the jointer, which 
was placed there to show 
that it clears the lathe 
bed without any difficulty 


SANDING & SCROLL SAW 
DISK 


Five Machines 
Com bined 


CIRCULAR SAW 
(TILTING ARBOR) 


JOINTER 
at. ; 


9) = To 


heavy work on the circular 
saw. Unfortunately, half- 
horsepower motors are the 
largest permitted on lighting 
circuits. This size is none too 
big for the circular saw, and 
if it is required to drive shaft- 
ing as well, the saw is the 
loser. Besides, the shaft re- 
quires power-when idling and 
runs up the bill for electrici- 
ty. These, in brief, are the 
pros and cons of individual 
and combination drives. 


What are countershafts and 
line shafts? 

Countershafts or jackshafts 
are short units provided with 
pulleys that serve to reduce 
or increase speed of rotation, 
or to provide for a number of 
speeds in one machine. A line 


shaft is longer and designed to operate several 


machines. 


A line shaft is necessary for gaso- 


line drives, as it would be impractical to have 
an engine for each machine. 


If a power tool has a countershaft, couldn’t 
other machines be driven from it? 
This is quite possible and one good way 
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to economize with motors. Most wood-turn- 
ing lathes can be fitted with countershafts; 
in fact, they must be if metal turning is to 
be done. 

The drive for the lathe will also operate 
a scroll saw or a band saw, or both. The 
scroll saw can be placed at the head of the 
lathe, with a belt direct from the shaft, or a 
belt from the headstock may be 
turning 1s 


shorter 
used. If very 
done at the left end of the lathe head- 
it would be wise to have a belt long 
saw to stand entirely 
would be 


large faceplate 


ough to permit the 
lear of the lathe A 
placed farther back or 


band saw 
behind the lathe to 


obtain sufficient space. 
The machines could be assembled on a 


bench wide enough to take all, or on one 
built in “T”’ or “L” shape. It is easy to 
mount the lathe low enough so that it will 
not obstruct long or wide lumber being 
worked on the saws 
lathe can be placed in such 
preceding page. 
wered circular 


An example of how a 
an arrangement 
is shown on the 

The higher-p motor 
can drive a lathe as well as a jointer. Stand 
the lathe at the back of the saw, belting its 
countershaft to the motor. For cutting very 
wide stock on the saw, the headstock of the 
lathe must be removed, which is easy if a 
special wrench to use from below, or from 
the end, is made. The lathe could also be 
clear wide stock. 


Saw 


pulled endwise to 


Mr. Love demonstrates the use of 
the lathe countershaft to drive a 
scroll saw. With a longer belt, the 
saw could be set back far enough 
from the lathe to allow the outboard 
turning of very large faceplate work 
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How may more machines be arranged for 
driving from one motor? 


Alhambra, Calif., 
machines 


Halford R. Thomas, of 
has an ingenious set-up of six 
mounted on an old washing-machine base. 
Casters allow the group to be pushed around 
as desired, so that long boards being cut on 
the saws can be steered through the door. 

Another good arrangement, which com- 
bines five standard-size machines, is shown 
in a drawing on a preceding page. These 
are all mounted on a bench top about 44” by 
56”. The motor is connected directly to the 
line shaft, but a little change would allow 
the use of a longer shaft belted to the motor, 
giving additional speed at a little more cost, 
and permitting the saw and jointer to be 
used without need of driving the shaft. 


Is shafting difficult to install? 

No, the installation is fairly easy. A 
length of shaft will act as a straightedge. 
Slip on the needed hangers, prop the shaft 
in position, and screw the hangers in place, 
bringing the bases to a line. Tighten the set 
screws for the height adjustment of the end 
bearings and try the shaft with the fingers. 
3inding indicates twisted bearings. The 
intermediate hangers are then adjusted. If 
the columns are not adjustable for height, 
the bases may need shimming. 

If more than one shaft length is required, 


POPULAR SCIENCE 





In Halford R. Thomas’ shop, a single 
motor drives circular saw, scroll saw, 
band saw, drill press, jointer, grinder 


use a coupling, preferably a 
flexible one, which will take 
care of slight misalignments. 
Use clamp-on collars to limit 
end play. 


What do shafting and acces- 
sories cost? 


Shafting, ground true, can 
be bought for as little as about 
12 cents a foot for !2” diam- 
eter in 24” lengths, suitable for 
driving light machines. For 
heavy work, use %”, costing 
around 25 cents a foot. Solid 
couplings in these sizes are 18 
and 29 cents up, and flexible 
rubber-cushioned couplings 25 and 40 cents. 
Bronze-bushed hangers are around 90 cents 
and $1.15; self-aligning ball bearing hang- 
ers, 3,”, about $4.70. Bronze bushings need 
frequent oiling; ball bearings require only 
occasional oiling and waste less power. 

V-belts are used almost exclusively in the 
home shop. In general, they are more ef- 
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Layout of the machines, 
which can be wheeled as 
a unit wherever needed 


ficient and less wearing on the bearings 
than are flat belts. They cost as little asa 
cent an inch for widths of '2”. Pulleys are 
available in many sizes and prices, and are 
either die cast or pressed from sheet steel. 
Most of them are locked on the shaft with 
set screws, although in larger sizes keys are 
often used. With such a choice of pulley 
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machines can be run at lf a truck and handles 
are made as shown be- 
low, it is an easy matter 
to shift the machines as 
required for various jobs 


sizes and belt lengths, 
any chosen speed and placed wherever desired. 


Can countershafts be used vertically? 

Yes, if equipped with ball-thrust bearings to 
carry end loads. Such arrangements can be 
used for driving drill presses and shapers, but 
they must be mounted on rigid uprights. To be 
driven from horizontal shafts, they must be 
equipped with miter gears or with a belt bent 

a pair of pulleys to bring the belt hori 
The expense and trouble involved usu- 
ving effected by not buying a 


i 


How are pulley sizes figured? 
Roughly, rotation is proportional to diameter 
{ 2” pulley turns about twice as fast as a 4 
pulley belted to it. For more accurate figures 
subtract the thickness of the V-belt from the 
pulley diameters, since the belt bends near the 
enter of the thickness. There is a little varia- 
n, due to belt tension, speed, and load 
V-belts need not be drawn tight, as they grip 
th a wedging action that increases according 


load 


a small high-speed hand grinder can be mounted for 
delicate shaping, routing, sanding, and the like. The 
size of the plywood bracket for attaching the grinder 
will vary, but approximate dimensions are given. The 
two main clamps are cut from 4%” five-ply wood, al- 
lowance being made for the thin rubber that is glued to 
the gripping surfaces. Two metal or plywood connec- 
tors are drilled for a ',” bolt and are screwed to the 
clamp plates. A wing nut locks the unit in place. 

A two-piece wooden guide fence is clamped to the 
saw table. If a small section of the fence is cut away, 
it will allow for the cutter when lowered. Vertical ad- 
justments can be made either with the tension adjust- 
ment screw or by moving the bracket itself. A slight 
pressure will hold the grinder rigidly.—H. HANScoM. 


B* CLAMPING it to the saw sleeve of your scroll saw, 


GRINDER + 


THICKNESS 


eo) erie ici ard 


The motor tool clamps 
on the scroll-saw sleeve. 
For straight shaping or 
routing, a wooden fence 
is aitached to the table 
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Unbleached-muslin 
patches ore applied or 
with roofing paint 
spots 
have been cemented 


over all 


By RALPH G. WARING 


IN roofs, which are frequently found 
on old houses and other buildings, will 
last almost indefinitely if properly 
maintained. The roof illustrated above 
laid in 1868 and should be good for 
another quarter of a century at least. 

Roofs should be regularly inspected in the 
fall and spring. When it is necessary to re- 
finish a tin roof, all seams, especially of the 
flat type, should be scratch-brushed and 
scraped clean and free of scaled, blistered, 
or cracked paint. The rough edges should 
be feathered down with coarse sandpaper to 
the clean metal. These areas should be im- 
mediately primed with a _ rust-inhibitive 
(preventing) paint and allowed to dry twen- 
ty-four hours. 

If a nail has worked its way up through 
the metal here and there, it should be driven 
down with a large nail set. Level off the 


was 
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HOW TO 


PATCH AND PAINT 


Tin Roofs 


holes with marine deck crack filler 
other suitable plastic cement 
compound. Without waiting for it 
to dry, apply a thick coat of roofing 
paint over the cement; and to re- 
enforce this, lay on an oval patch 
of unbleached muslin. Smooth it out with 
the paintbrush while coating the cloth with 
paint Allow such patches’ twenty-four 
hours to dry before painting the entire roof. 

For the protection of gutters, genuine as 
phaltum-base paints thickened with short 
fiber asbestos may be used. Small leaks can 
be stopped with this heavy type asphaltum 
paint, but where badly damaged areas are 
evident, these should be coated first, then re- 
enforced with cloth patches, and immediate- 


that 


ly recoated. 

Where new metal roofs are to be laid, the 
metal should be back primed with a modern 
rust-inhibitive metal primer before being 
seamed. The finished roof must be primed 
with the same primer before being painted. 
The newer forms of molybdenum and cop- 
per-bearing galvanized sheets are, of course, 
especially resistant to weather and rust, but 
they, too, should be given a coat of gaiva- 
nized-metal primer and one or two coats of 
any of the newer and better synthetic-base 
root coatings. 
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Butter-Dish Lid Covers 
Opened Stamp Pad 


To avoip having to open his 
stamping-ink pad frequently each 
day, one shipping clerk uses the 
glass cover from a ten-cent butter 
dish to protect the open pad from 
dust and keep it from drying out 
The cover can be lifted off and 
replaced in much less time than 
it takes to open and close the 
tight-fitting lid of the pad. 


Although inexpensive, this toy will delight any small girl 


Child’s Doll Bed Easily Made 
from Empty Orange Crate 


AN ORANGE crate can be made into a doll bed 
removing the middle crosspiece and also the 


sidepiece on each side Then saw the head- v WANTED ... FARM TRACTOR HINTS 
footboards to suit your fancy, and glue a spor FOR HOME WORKSHOP SECTION 


unde ch corner for gs f de 6 | nfore- , 
er ea corner r legs. EH desired, reé I If you have developed any especially 


ing strips of wood about !,” by 4,” may be fastened good methods of repairing and main- 
to the sides of the bed at the top, and also under ta ning farm tractors, send brief, il- 
the bottom lustrated articles describing them to 

Sandpaper the bed thoroughly, apply a couple this magazine. Cash is paid upon 
of coats of enamel, and add a small “decal” transfer acceptance for all available material. 
to the headboard B. P. S 


Petrolatum, plain 3 02. Zine chloride 1 teaspoon 


Sal ammonia 1 teaspoon Water if teaspoons 


Heat the water, stir in the salts until dissolved, then add the pet- 
rolatum or petroleum jelly, which is sold under various trade names, 
and boil slightly. Let cool before use. Apply to well-cleaned metals 
as a flux for solder. This is a noncorrosive flux for electrical work, 


provided all spliced joints are taped afterwards. 
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Hot-Water Tank Lines Fireplace Ash 


DISCARDED hot-water 

A tank with the ends cut 
off was used in constructing 
this improved fireplace ash- 
dump chute. As illustrated, a 
collapsible wooden form was 
set up for casting the walls 
and ceiling of the sump 
chamber. After the mortar 
had set, the boards compris- 
ing the form were removed 
by pulling them out through 
the clean-out door. The floor 
of the chamber was then 
cemented in flush with 
the door sill 

Located directly over -, 
the chute, the ash dump = ASH DUMP IN 
operatesthroughanopen- BRICK HEARTH 
ing in the brickwork of == 
the hearth. Where the oe 
bricks span the open First $< 
top of the chute, they FLOOR J 
are supported on short TANK 5 ee - 
lengths of angle iron. ame 

The tank provides a CEMENT _T-. 
safe, fire-tight lining for 
the shaft, and the smooth jg B is<59. CLEAN-OUT Placing the hot-water 
metal wall permits ashes a a tank. Note collapsi- 
to drop freely from : x . aM ble form for casting 
the hearth to the clean- ; ; ‘Xf walls of sump chamber 


out door, ae Pt - 
STONE FOUNDATION 


Liquid Glue ~ Measuring Cup Prevents 
Applied with Overfilling Lanterns 
Ear Syringe © IN FILLING oil lanterns, the use of a 


measuring cup will prevent wasting kero- 

LIQUID glue may be =r. sene by overfilling. Any can, jar, or bottle 
neatly applied to any which holds the same amount of oii as the 
surface with a small lantern will serve the purpose. There is 
ear syringe. The mouth then no need for pausing to watch the rising 
will become sealed otf oil level.__.J. M 
its own accord, but 
the dry glue at the tip 
can be instantly re- 
moved by squeezing 


Sometimes a_plate- 
glass top slides around 
on a desk or table top 
When this happens, it 
may be stopped by plac- 
ing a piece of transparent 
cellulose tape, folded with 
the sticky side out, under 
each corner as shown in 
the sketch at the left. 
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=~ KEEPING THE 


Two pieces of pipe pounded into 
the ground to take the handles of a 
garbage can will keep it from being 
knocked over. The cover is chained 








Frayed ed ges « f o steel-wire brush can be kept from 
injuring fingers by stretching a rubber band, cut out 
of an old inner tube, around the base of the bristles 


By bending its wire bail to form two hooks, 
a small bucket can be hung on the clothesline 
and used to keep clothespins easily accessible 


the loose-bar type 
e is applied to the 
he bracket sockets 


on racks of 





ends to Pp event rotation int 


SPONGE-RUBBER WEATHER STRIP 
OR ADHESIVE RUBBER CUSHION 


in . / 
, ——_—_ —- 
——-> 3 


() ny . 


ms 


Nad “A 
When hanging curtains requiring tie-backs, the 

window shade can be used as a guide to line up To prevent the upper rim of a waste basket from 
the two pins. Simply draw the shade to the morring your furniture, such as a desk, attach a 
proper height and push the tie-backs in place. strip of sponge-rubber weather strip or adhesive 
This eliminates trying to sight across by eye rubber cushion to the rim. This acts as a bumper 
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{ 


4, 
Ally pi, 


When shoe leather is scuffed, lift up the 
loose piece, apply clear cellulose cement 
underneath, and press toward the edges with 
your thumb nail. Scrape away excess cement 














There is often room in a kitchen vg ow 
to install a sliding board having a heces 
into which a bowl will fit. _Then one or 
is free while the other stirs the contents 


A “6 
SHOULDER 
BRN , a 


This tool punches holes in milk and fruit-juice 
cons. Use a piece of slim taper file and grind 
point to a gyramid shape, making all edges keen 


HOME SHIPSHAPE ~ 


\ 
4 


r 


\fV MH 


A window washer can keep his drying towel at 
hand by knotting one corner and inserting the 
knot in his hip pocket. It will not fall out 


; % PLYWOOD 
Ya BASSWOOD 


‘ 
\ 


7,” 
~ 5% ~ 


Easily jig-sawed from bass- 
wood and plywood, this holder 





provides a convenient place 
for storing the rubber sink 
stopper when it is not being 
used. Fasten holder above 
the sink in a handy location 


Quilt blocks to be cut from silk scraps can be 
prevented from slipping if each piece is gripped 
with fine sandpape~ cut to form a double pattern 
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Two-Handled Wire Brush 
Scours Scaly Paint 


AS AN AID in using a wire brush with both 
hands for scouring paint from buildings, bolt 
the short leaf from an old auto spring onto 
the brush, or use a suitable piece of strap 
iron. Drive screws into the wood at each 
side of the “handle"’ as shown below to keep 
it from turning. 


~~ 


ays op 


i 








Butt Hinge Helps Bend 
Sheet-Metal Edges 


WITHOUT tools it is difficult to 
bend up the edges of sheet metal neatly. 
Perfect weal done, however, by us- 
large jbutt hinge and a pair of slip- 
s illustrated in the photograph 
below. The hinge makes possible the bend- 
ng of sharp| corners and prevents marring 
metal 


special 





can be 
ing a 


int pliers : 


the prec e « 
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Disk in Hoop Backs Cloth 


A WOODEN disk, turned to fit inside an em- 
broidery hoop, is useful to back stretched 
cloth when designs have to be transferred to 
it by the hot-iron method or traced by hand. 
Strips of tape also can easily be held with 
this device for marking, as shown above. A 
fairly hard wood is the best kind for this 
purpose. 


Cardboard Box 
Converted into 
Temporary File 


FoR temporary use 
a correspondence _ file 
can be made from an 
ordinary two- section 
cardboard box. Remove 
an end from both sec- 
tions, and hold them to- 
gether with a couple of rubber bands, as il- 
lustrated. The file can easily be extended 
for removing and filing individual letters. 


Te 


Suction-Cup Door Bumper 


TO ATTACH a door bumper for temporary 
use without marring the woodwork, impro- 
vise one as shown above. A rubber suction 
cup is attached to a small cork by means of 
the screw, and the cork is forced into a rub- 
ber crutch tip. The suction cup will hold 
the bumper on any smooth surface. 
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Electrician Finds Many Uses for a Hair Drier 


AN INEXPENSIVE household electric hair 
drier is a useful workshop accessory. For 
example, in repairing a wiring system after 
a fire or where damage has been done by 
leaking water or a flood, the switches, re- 
ceptacles, and other devices can be removed 
and dried in a short time. The outlets in the 
walls and ceilings should be left open about 


Left, drying wet 
and receptacles. 


two days to allow all the wires to dry out. 

The drier will be found equally useful for 
blowing off work that is to be painted, dry- 
ing wet ignition wiring and distributors on 
cars in the garage, drying firearms that 
have been exposed to dampness, and drying 
wet motor control switches in dairies and 
similar damp places. 

The only change made in the drier shown 
was to remove the original screened end on 
the nozzle and attach a 3” length of brass 
tubing with the single screw used with the 
original end. The tubing seemed to make it 
more efficient. This may not be neces- 
sary for some driers..-HAROLD P. STRAND. 


switches 
Below, 


blowing hot air on a gun 
thet was exposed to damp- 
ness. At right, removing 
dust from a workshop motor 


DRILE NUMBERS 


SCREWS 


Gauge Body 
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28 
32” 25 
i 


E14” 
K9 32” 


R11 
-_ 32” 


|}O5/16" 


| 
| 
| 


136 

221 .149 
234 .158 
250 .180 
282 .205 
312 .215 
375 .260 
for hard 


N 
- 





16 
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20 
percent 
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put 


ness throughou 


Dimensions of the ta- 
ble may be changed to 
space available 


— 


suit 


—-—-_---—. 





DOTTED LINES 
HOW TABLE 
BEING 

RAISED 








Side 
View 


PLYWOOD 
THR GHOUT 














‘CUPIED space on the kitchen 
n be put to good use by install- 
Ply- 
issan excellent to 
bled with screws and casein 
uuld be of thinner stock, 


wiewn fe lding breakfast table. 
material 


d th k 
It is assem 


ly 
ives <« 


The she table 
nae it simpler to use one thick- 
t. The four pairs of butt 
d latch holds the 


it is son 


essed. A woo 


res are re 


Convenient Scroll-Saw Switch 
Mounted Inside the Base 


scroll sav. 
Drill a hole 
required 


the base of a 

the machine. 

and file to the 

the with 

flathead machine 

screws of suitable 
B. 


—. os 


1 inside 
ntrol of 


switch 


SWITCcl mounte 


venient ce 


h inside base small, 


size 


REVENT 
pictures 
to one 


framed 
from tilting 

side of the other, 
glue a strip of sand- 
paper along the back 
of the frame at the 
bottom. Friction 
keeps the frame 
horizontal. 
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against 
decorating the shelves, pick out ornaments, 
as far as possible, that can be screwed or 


cemented in place. 








wall when not in use. For 


Telescoping Dispenser 
Keeps Cotton Handy 


Tus dispenser keeps a supply 


of cotton always within easy 
reach of the finger tips. It is made 
from a deep cardboard box, the 
inner section of which is cut down 
to half the depth of the outer one 
so that it can telescope in and 
ouy. An opening is then cut in it 
as shown above. 
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Wooden Legs Keep 
a Baby Carriage 
from Tipping Over 


TWO wooden T’s used as il- 
lustrated will prevent a baby 
carriage from tipping over, no 
matter how much aé_e baby 
bounces around in it. This may 
prevent an accident because 
modern baby carriages are of- 
ten made with a very short 
wheel that it will be 
easier to maneuver them in and 
out of small homes and apartments, and around 
the furniture in the rooms. 

The horizontal part of each T has tapered ends 
so they can be inserted into the straps on which 
the body of the carriage is suspended. The verti- 
cal part is about 2” longer than a plumb line from 
straps to floor, and it is kept from slipping by a 
long hook or stiff wire, which connects it with the 
BERTRAM BROW NOLD 


base so 


axle. 


Elbow Strap 
Helps Carry 
Big Basket 


CARRYING a heavy 
basket of corn or 
other feed on the 
farm is a 
straining task when 
the basket is carried 
by its two handles 
in the normal way. 
If a person is rea- 
sonably muscular, it 
is much easier and 
more convenient to 
carry the basket by 
one arm with the 
aid of an arm strap 
with a hook, as 
shown. 


Feed Crock Lures Rats to Death 


RATS can be exterminated easily by the follow- 
ing method: In a 10-gal. jar, put some feed of 
various kinds, cover with a thin layer of 
and place where the rats have access to it. Re- 
plenish the feed for several days to get them ac- 
customed to coming to the jar for food. Then re- 
move everything from the jar, fill it half full of 
water, and sprinkle an inch or two of oats on 
top. Since the oats float and look the same as 
usual, the rats will jump into the jar and quickly 
drown. 


back- 


oats, 
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P-aced as at the 
left and below, 
the carriage can- 
not tip when the 
babymoves about 


nT mn 


(MAb 


Mat 


A belt checks the baby from tumbling out 


Wear-Resisting Tops 
for Kitchen Tables 


wear-resisting tops 


made by 


RIGID, smooth, 
for kitchen tables can be 
gluing ',” pressed composition board 
to both sides of a 1” thick 
poplar or other wood that does not 
readily. tempered-quality 
board of a color to match the sur- 
roundings. Fasten the rougher side 
to the core with a good grade of glue. 
As a rule you can have the work done 
at a lumber or sash-and-door mill if 
no large press is available. The table 
top shown below was finished by stain- 
ing the poplar core edges a light yel- 
low with thinned lacquer, and then 
applying two coats of floor wax to the 
top and edges. The same type of con- 
struction can be used for making 
sturdy doors. 


core ot 


warp Use 
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rivate Phon 


By KENDALL FORD 


ITH this easily built telephone set, 

you can talk to a person in another 

room or in some near-by house at al- 

most negligible cost. The only oper 
ating expense will be the occasional renewal of 
the dry cells. 

The main items needed for each unit are an 
electric buzzer and a pair of old radio headphones 
If you do not own headphones, a secondhand pair 
may be purchased cheaply at salvage stores 
Phones that have lost their magnetism and are 
no longer sufficiently sensitive can be restored by 
the method described at the top of the following 
page. 

The parts are mounted on a ',” by 6” by 9 
piece of wood. All of the flat metal fittings are 
cut from 22-gauge brass, and the receiver hook is 
bent from a 5. 32” round brass rod. The receiver 
case should be fitted with a small ring so that it 
may be hung on the hook. 

Headphones work better when the current flows 
through them in the proper direction. Usually 
they are marked on the back of the case with a 

sign to indicate the 

particular terminal that 

should receive current from 

the positive terminal of 

the battery. If your head- 

phones are not so marked, 

try connecting them both 

ways to find which gives 
better results. 

Where a good water- 
pipe ground connection is 
available, only one line 
wire will be required. It 
no ground connection can 
be used, it will be neces- 
sary to run two wires be- 
tween the stations. Fence 





























be yet 
[o]s_] 


FOR SPRING i) ~ %& - 


SMALL HOLE 
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Line Costs Little to Rig Up 


REMAGNETIZING PHONES [ELECTRICAL] 


Old radio headphones and similar telephones 
sometimes become demagnetized and lose their 
sensitivity. Remove the composition cap and 
see if there is sufficient magnetism to hold the 
metal diaphragm. If not, the magnet may be 

recharged by making a small electro- 
magnet as shown. The dimensions 
are not important, but the ends 
should be the same size and distance 
apart as the headphone magnets. 
Connect the electromagnet to a dry 
cell and use a magnetic compass to 
determine the polarity at its ends. 
Find the polarity of the headphone 
magnet in the same way. Place the 
electromagnet against the headphone 
y magnet so that opposite poles will 
be together for about one minute 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
L 


wires may be used if there is no metal con- 


nection between them. 
In the wiring diagram it should be noted 
that the dry cells at each telephone are 
so connected that similar terminals on the NOT SMALLER THAN J) 
telephone are connected to opposite poles : No. 22 B.&5S /p 
of the dry cells. This permits all of the dry GAUGE 
cells to be in series when the receivers are 
off their hooks. The number of dry cells 
required for the circuit will depend upon 
the adjustment of the 
buzzer and the distance 
between | stations. For 
short distances, one cell 
at each end is sufficient 
When the receivers are 
in place on their hooks, 
pressing the push button 
will cause the buzzer at 
the opposite end to buzz. 
As soon as the receiver 
hook is raised, the buzzer 
circuit is automatically 
disconnected. 
If the telephone set is 
to be mounted on a wall, 
it should be kept at least 
1.” from the surface so 
that the moving parts 
will have sufficient clear- 
ance. 
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ompact 


Electric Branding Iron 
Marks Wood Indelibly 


You can burn your monogram or other 
design in wood, fiber board, and the like, 
with a piece of iron wire bent as illustrated. 
Lay the wire in position, place over it a 
wooden block, and apply C-clamps or 
weights. Connect the projecting ends of 
the wire to a source of electric current, 
preferably a low-voltage supply such as 
a storage battery or a soldering or welding 
transformer. You can, however, use a 
standard 115-volt source if you place suf- 
ficient resistance in the circuit to keep the 
current within safe limits. 

Leave the power on until you see smoke 
emerging from beneath the _ hold-down 
block. Five seconds should be enough, al- 
though you may have to experiment a little 


Bullet-Type Bed Lamp with wire length and diameter. 
Useful in the Shop 


CHEAP and excellent substitute for a 

of the bullet-type 

imon use. This lamp 

i clamp and a swivel 

; may be directed at prac- 

illy any angle. It is not, of course, as 

as the special ones sold 

but the cost is-only about 
HETRICK 


¢ 


soldering iron be- 
it the iron, insert 

steel wool, and twist Monogram branded in wood with a die of iron wire 
HAROLD R. KUNTZ, heated by the soldering transformer in background 


[ ELECTRICAL ] 


1 underground, as between the house and garage, is usually in- 
id conduit, and the wires should be lead covered. As this type of 


than ordinary rubber-covered wire, a special table is needed to 
f in relation to the number of wires. If smaller conduit 
the table, the lead covering may be damaged 


Two-wire Three-wire 


> ° 


These specifications refer to straight conduit runs or those with nominal 
sets equivalent to not more than two quarter bends. 
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ILLUMINATING 


Band Uniforms €, 


-_ palnns, >, 











T NIGHT performances, the Willough- 
by, Ohio, High School band arouses 
much favorable comment by the spec- 

tacular use of illuminated batons and uni- 
forms. Stadium or auditorium lights are 
turned out, and the band-uniform lamps and 
illuminated batons instantly turned on. The 
light display, with the music, provides an 
spectacle. Miniature electric 
flash-light type 
band can 


impressive 
lamps and batteries of the 
make the stunt possible, and any 
duplicate the effect without 
difficulty. 

The construction of an illu- 
minated baton similar to that 
used by the band is shown. On 
the ends of a length of nickel 
or chrome-plated pipe meas- 
uring about %” in outside di- 


should 


atin or cellulose film disks are placed behind 
the lens which, preferably, should be of the 
bullseye variety so that it will be visible 
from the side. Set screws prevent the cases 
from unscrewing out of the as the 
baton is whirled. The twirling of the baton 
presents a beautiful pattern in the dark. 
The Willoughby band also uses colored 
electric lamps installed on the shoulders, 
chest, and caps of the players’ uniforms. 
Flash-light lamps, colored filters for them, 
small flexible wires, and the necessary bat- 
tery cells are the only equipment required. 
The method of illuminating a bandsman’'s 
cap is shown in detail. The lamp is turned 
on or off by screwing it in or out, and it 
therefore fit the socket tightly enough 
to prevent its loss when partly 
unscrewed. 

Uniform lights are similarly 
arranged, but should include a 
switch. A flash light minus its 
lens is carried in a pocket. It 


is fitted with a plug which can 
lamp soc- 


caps 





ameter are mounted metal- 
cased, two-cell flash lights. 
These use the 1 diameter 
“baby” type battery cell. 
Several small holes are cut 





be screwed into the 

ket, and wires run from this 
plug to lamps mounted on 
shoulders and chest or other 
parts of the uniform. So-called 
“Litz wire” is excellent because 








in the front ring and reflector 
of each flash light to let rays 
from the lamp pass_ out 
through the sides. Colored gel- 


OCTOBER, 


Method of mounting lamp in 
a bardsman's cap. The bulb 
must fit the socket tightly 


it is small and highly flexible. 
This wire was formerly much 
used for installing loop radio 


aerials WALTER E. BURTON. 
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EXCELLENT reflecto for tubular fluorescent 
lamps can be made from ordinary galvanized- 
iron eaves trough. The phbtographs show a 
lighting unit for two 24” long, 20-watt lamps. 
Two 25” lengths of 5” trough were soldered to- 
gether along the unrolled edges, and end caps 
were soldered in place A stiffening strip 2 
wide was soldered between the troughs, and it 
also acts as a base for the reactance units. 

Rectangular holes were cut for the lamp 
f } 


sockets, and the reactance units were fastened 


to the stiffening strip with self-tapping screws 
The inside surtace otf troughs were given a 
coat of aluminum paint, followed by two coats 


of white casein paint. On the outside, the re 


flector unit was finished with lacquer. 
A length 3 


the seam, spread apart, and provided with s 


stovepipe was separate 
¢ i i 

dered-on ends so as to torn 

actances and wiring. It slips down 

projecting parts of the sockets. The 


erystal 


TRIP SOLDERED TO 
TROUGHS TO ACT AS 
STIFFENER AND 
REACTANCE BASE 


Small Trouble Lamp 


for Confined Work 


WHEN splicing wires in confined 


spaces, the 


average tri 


uuble lamp 


gives excessive light and heat. A 


small night- 


and switch 


light bulb v 
attached is 


most work of this kind. 
ber plug and a weatherproof socket 


are used. The 


j 


the cord is spliced to tt 
the weatherproof socket and enters 
its plug should be protected with 
rubber tape, and this in turn cov- 


ered with rubber hose. 


At left. how the 
fixture is made; 
below, soldering 
two troughs to- 
gether; above, a 
completed lamp 
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vith guard 
better for 
A soft rub- 


connections where 
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GAS PLATE AND BLOWTORCH 


Melt Aluminum Scraps 


eS 


Oo 


Rough castings 
and, upper left 
turned sunshade 
and. filter rings 


melted 
shapes 


LUMINUM 
and cast into 
quickly and economically with 
the combined heat of a laundry 

gas plate or other gas stove and an ordi- 
nary gasoline blowtorch. The crucibles 
are discarded tin cans, which are cut as 
shown with the vertical seam to the rear 
so they are about 2'.” high in the back 
and from 3” to 4” high in front. The can 
is set over the burning gas jet on an an- 
gle so the high side faces to the front 

The lighted blowtorch against 
the gas plate frame, and in the majority of 
cases will stay there without being held. 
The flame of the torch is directed to the in- 
side of the tin can and aimed at one side 
so that it will swirl over the aluminum. 
Small bits of aluminum scraps are added, 
and the heat melts them very quickly. 

Round aluminum stock for turning may 
be cast in discarded tins in various shapes 
and forms. It is advisable to direct the 
flame of the torch on these tins a short 
time prior to pouring the molten metal. 

Oxidation will occur unless the molten 
metal is stirred constantly, but it does no 
great harm as pure metal will pour from 
the bottom of crucible, leaving the oxidized 
metal in the crucible. One necessary warn- 
ing is to use only pure aluminum in the 
tins as various other similar metals cause 


scraps can be 
usable 


is set 
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Pouring the aluminum from the tin-can crucible 
into a tin-can mold. Above, how the heat is applied 


the tin itself to melt. A cast-iron crucible 
can be used successfully if available, but 
will take longer to heat. 

Castings used in turning parts for small 
motors, camera fittings, and the like, have 
been made by this method up to 4” diameter 
and 4” high, and plates up to 1” thick and 


5” square.—CIARLES H. GOTTWALT. 


Bronze-Welding Broken Gears 


WHEN a broken gear tooth has to be built 
up by bronze-welding, chip off what is left 
of the tooth and undercut the gear rim 
about 1%”. If two or more adjacent teeth 
are involved, follow the same rule, but also 
remove one third of both connecting sound 
teeth so as to strengthen the patch and ease 
the milling operation.—-H. J. C. 
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By W. T. BAXTER 


Instructor of Jewelry and Gem Cutting 
Woodrow Wilson High Sct 
Washington, D. C 


OCKS and mineral speci- 
mens can be sectioned on 
this easily built saw into 
slabs of any desired thick- 

ness for exhibition, scientific pur- 
poses, or for grinding into semi- 
precious gem-stone cabochons. 
The saw can either be a dia- 
mond-charged disk (P.S.M., April, 
38, p. 90) running in kerosene 
and lubricating oil, or a plain steel 
disk running in a mixture of sili- 
con-carbide grit, No. 100 mesh, 
and water to which a little fine 
clay flour has been added. If 
silicon-carbide grit is used, be 
sure all bearings are protected. 
; A disk 10” or 12” in diameter 
Above, truing @ ig satisfactory for most purposes. 
disk. Left, how ersten on e ; 
bension is oppliod Galvanized iron, 22 or 24 gauge, 
may be used for the grit saw, but 
a hard steel disk of 20 or 22 gauge 
(B.&S.) is required for making the diamond 
Saw. 

Reduce the speed of the arbor to around 
400 r.p.m. Where a bench-type buffer-grind- 
er head or a so-called “saw mandrel” is 
used, a countershaft will do this. If the 
arbor is mounted directly on the side of the 
box, use a large pulley. Both methods are 
illustrated. 

Any size box can be used, but one from 
24” to 36” in length and about 24” wide is 
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| PIPE THREAD Fa gap tnasine> 


I” WROUGHT -IRON 


= Pas anil ‘, PIPE GOES 


THROUGH I PIPE 


“er LENGTH OF BOX 
4° 4 HARDWOOD 


ican ea Detail of Traveling (/rm 
and Pine (sembly 


wOOD % «3'5 


The thickness regulator at top. Pipe and fittings cost 75 cents, threading $1, and welding 75 cents 
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THIS SPINDLE 
REVERSED 
_ 
SPECIMEN 











SMALL 
HAND SCREW 











Clamp 


3m CARRIAGE __f# WOOD 
BOLT ~&, BLocK 





HARDWOOD 
3x 2'"6 


4*4 ARM 


ww 
lternate Method 
of Holding Specimen 


usually large enough. Mount the box on a 
suitable table. Build a well into the box 
underneath the disk for the abrasive or oil. 
If grit is to be used, line the box with gal- 
vanized iron or preferably copper. Tin is a 
suitable lining for the diamond saw because 
oil is used. Shield the top of the box directly 
over the disk to avoid splashing. A light 
built into the box to illuminate the saw is 
handy. 

In making the pipe assembly for the top, 
have the large pipe welded onto the small 
pipe. The weld should be 
ground down below the level 
of the large pipe. The right- 
hand end of the large pipe 





At right above, cut 
groove in specimen 
before applying tension 





SHADED 
LAMP 





Re 


Above, countershaft mounted under table. 
Left, machine with arbor on side of box 
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must, of course, be threaded to fit the flanges. 

Tension is applied to the arm to hold the 
specimens against the blade by means of a 
screen-door spring, small rope, and pulleys. 
Hold the specimen against the blade until a 
shallow groove is formed before applying 
Note the wooden ratchet for hold- 
forward while clamping or 


tension. 
ing the arm 
traversing the specimen 

When the saw is in operation, a cloth is 
hung in front to splashing. Two 
hooks for this purpose are soldered on the 
over the lamp. They can 
which shows the first 


prevent 


front of the shade 


be seen in the photo 


step in starting to cut a specimen. The saw 
cuts from the top toward the bottom of the 
specimen. 

The sawing disk must be true. A quick 
method of truing a bumpy disk is shown at 
the beginning of the article. The saw pivots 
on a bolt dropped through the arbor hole 
into a hole in a 4” by 4” sliding block, and 
the block is pushed forward until the blade 
touches an abrasive wheel. If the sliding 
block wears or fits too loosely, soak it in 
water a few minutes before using. A wet 
sponge held on the disk near point of cut- 
ting will prevent burning. 


Slotted Lathe Tool Post Stays in Adjustment 


intage of the lathe tool post il- 
lustrated is that it holds the cutter bits at 
the proper height, and when the position 
the tool is changed, the height does not 
1. In addition, it elimi- 
nates the necessity for tool-bit holders. 

To slot the tool holder, drill a '2” hole 
through it as show and clamp it to the 
I l stud. An 
end mill is placed in the headstock, and the 


that the bottom of 


ONE adv 
lave to be read 


juste 


mpound rest with the holding 





various turn- 
parting tool 


The large slot in the holder is used for 
other slot for a 


ing tools, and the 0 


Hose Prevents Breaking 
New Gauge Glass 


WHEN the glass tube of a water or steam 
gauge is being replaced, it pays to protect 
it with a slit length of rubber This 
is pushed to the end where the wrench is 
being applied and prevents breakage in case 
the wrench slips 


hose. 


. >. . 
THE cutting edge of a carbide-tipped tool 
should never be as thin as if the tool were 


made of high-speed steel H. J. ¢ 
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nilling cutter will cut a slot that will 

below the center line of the lathe 

when the block is later clamped directly to 
the compound rest without shims 

The slot on the other side for holding a 
tool is cut in 7 32” deep with a 
7 16” end mill. Its height depends upon the 
lathe on which the holder is to be used 
Next, insert a 1,” key-seat cutter and mill 
this slot as shown. 

The tool bits are held with hollow-head 
safety set screws. The regular tool-post 
wedge is used to adjust the height of the 
cutter bit. 


parting 


= 


= 
a ai 
AC 
per 


\ 
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Removable Guard on Hand Grinder 
Protects Eyes from Grit 


FOLD DOWN Bs 
ON DOTTED 
LINES 


SPRING 
: BRASS 
CELLULOID 


The clip is bent 
from spring brass 
ee. ; and has a''window" 
eg nde of clear celluloid 
MADE for use with abrasive wheels on sions are given, but slight alterations may 
be necessary to adapt the guard to other 
will protect the eyes from flying particles style grinders. A piece of clear celluloid or 
t is cut from thin spring brass to the shape cleaned photo-film stock is cemented to the 
the metal extension. When the cement has set, 
the metal is bent.--H. H 


high-speed hand grinders, this little guard 


shown, and the clips are bent to grip 
chuck sleeve firmly. Approximate dimen- 


Battery Clips Serve as Clamps 


EXCELLENT clamps for gluing model parts or other small 
work can be made from battery clips of the type shown. These 
have strong jaws and will hola firmly any work within their 
To protect the surface, provide each clip with a 


capacity. 
pair of wood blocks, slotted to fit over the edges of the jaws. 


FORGE WELDING, PART [ METAL WORKING ] 


1. A clean fire, free of ash and dirt, is required. It should be built from 
a good grade of soft coal, well coked; that is, with all the oils heated out 
of it. The fire must be packed down, and all coke broken into small pieces. 


2. Both pieces of metal must be evenly heated and both brought to a 
welding heat at exactly the same time. Welding heat is determined by 
watching the flame over the fire for “steel stars’’ seen coming from the 
pieces being welded. 

3. As soon as welding heat is reached, the pieces must be handled 
quickly before the metal has chance to cool. Be sure that both pieces are 
sparking. On way to anvil, tap both pieces gently to jar off any dirt stick- 








ing to them. 

4. Overlap pieces on the anvil in the position in which they are to be 
welded and tap gently at first with the hammer. As the pieces cool, in- 
crease the hammer pressure. 
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Scale on Drawing Board 
The sto clamps . . . 
— i one Is Aid in Drafting 


V-way of lathe ; 
IN CERTAIN types of drafting where many 


horizontal lines have to be ruled, it saves 
time to attach a transparent celluloid rule 
to the board with short, countersunk wood 
screws. The left-hand edge of the board is 
first sanded to a depth corresponding to 
that of the scale used. A second rule may 


e 
Lae >" ” " be placed along the top edge of the drafting 
_ > ee = Ly 
S d : ' board, if desired. 
aw As a temporary expedient, a dressmaker’s 
cloth measuring tape may be held in place 
with thumb tacks. Do not, however, try to 


use the cloth tape continually, for it will 


Simple Adjustable Stop soon wear out.—E. T. ORCHARD. 
for a Lathe Carriage 
A rule is attached flush 


THis adjustable lathe-carriage stop, with the board. A tape 
ich clamps on the outer V-way of may be used temporarily 


shown sia useful ac 
upper half is cut from a 
by 2 3.16” stock 
a piece ',” by % 
h is riveted a piece 
ck The clamping 
turned from ®, cold-rolled 
1djusting screw from 
»> lock nut from 1” stock. 
dowel pin A. S. BLOOM. 


Restoring Burred Threads 


ONE method of restoring a burred thread 
on the end of a shaft or bolt is to use an 
extra nut of the same pitch. Saw this in 
half and clamp the halves on the thread, 
back of the portion that has been damaged. 
Apply a heavy oil, then screw the half nuts 
out towards the end.--C. H 


Pipe Cleaner Pinned to Board 
Serves as a Pen Wiper 


For cleaning either ruling pens or ordinary steel 


pen a l 
icloth. T 
i drawing board with a push pin as shown at the 


1 pipe cleaner is much more convenient than 
The cleaner can be fastened to the corner of 


right. One movement with a drawing pen removes 
all the ink. The cleaner is easily removed and an- 
other substituted when it starts to become dirty 
from us¢ O. B. 
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v~Latca 


Do 
of Hatduood 








CARDBOARD TUBE 


24 DIA. x13" 


Blueprint Cabinet Built from a Packing Case 


VERY shop requires a place to 
blueprints, drawings, and 


keep the 
flat plan 
that are bound to accumulate. A 
neat, roomy cabinet for this purpose may 
be made from an ordinary plywood pack- 
ing Measuring from one end, mark 
off a section 15%,” wide, 14” deep, and 26” 
high and cut this out. Then, from the ma- 
terial left cut a fourth and nail 
it on so the whole forms a small box. 

Two ladderlike 
are next prepared, 


sheets 
case. 


over, side 


sets of spacers 1” wide 


the sidepieces being %, 


Cement and Linseed Oil 
Seal Pipe Joints 


ONE plumbing firm saves money by seal- 
ing water and steam pipe joints with a mix- 
ture of Portland cement and boiled linseed 
oil. This has been found as satisfactory as 
the usual lead mixture. There is always 
much unavoidable waste of any pipe 
ment, but with the cheaper mixture this is 
much consequence..-R. O. L. 


ce- 


no longer of 
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thick 


These 


crosspieces or shelves 3, 
the front and the 
back of the box as shown. A door frame of 
%,” by 11,” stock is made and nailed 
on the front of the box, and a door is con- 
structed to fit. A wooden latch for locking 
the cabinet can be added. 

The cardboard tubes for holding the blue- 


diameter and 13” long, 


and the 
are inserted near 


also 


prints are 2',” in 
with adhesive-tape labels. The index is let 
tered or typewritten on paper and tacked 
inside the door.--CHARLES JEGLINSKI. 
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By HI SIBLEY 


OUGH materials and heavy reenforcement 

ire essential in making tackling dummies 

ra football squad. Athletic coaches usu- 

illy have favorite designs to suit their 

wn special training technique, but the accom- 

panying illustrations show two types adaptable 
to all-around use 

Each dummy is made of heavy canvas with a 

leather boot on the bottom. The ring for sus- 

pension is secured with leather straps, double 

stitched as_ indicated. 

The bottom is filled 

with sand to the re- 

quired weight, and the 


ee al 


upper part is stuffed 
with kapok or similar 
upholstery material 
that will not pack. 
One coach suspends 
two dummies from a 
scaffold as shown in the 
drawings, one of them 
with about half as much 
sand weight as the oth- 
er. The rope should be 
hung over a thimble un- 
less a spring or pulley 
suspension is preferred 
The scaffold timbers 
are of the dimensions 
given, assembled with 
1,” carriage bolts. This 
particular design is 
very sturdy, and has 
been in use by the 
champion Pasadena 
(Calif.) Junior College 
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AND OTHER 
TRAINING 


team for several seasons with great success. 

The same team uses the bucking machine 
shown in other illustrations. It is built of 
heavy timbers assembled with '2” carriage 
bolts and mounted on six pairs of iron cul- 
tivator wheels. The axles turn with the 
wheels and are mounted in stock pillow 
blocks (plain bearings), which can be ob- 
tained from a hardware dealer 
or mail-order house. The 
ners of all exposed timbers 
should be rounded to prevent in- 
jury from splinters. The up- 
rights are padded, as are the 
long horizontal members on each 
A slate gray is the most 
suitable color for painting the 
framework. 

Naturally, such a huge device 
is not intended to be pushed 
easily. With its great weight, 
only two or three men are re- 
quired on the defensive side to 
give the seven forwards a thor- 


cor- 


side. 





ly il as! 
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FOOTBALL 
EQUIPMENT 


ough workout. The machine should be used 
only on hard, dry ground because the wheels 
would bog down in the mud in wet weather. 

This equipment is used by a team aver- 
aging about 180 lb. For lighter grammar or 
private-school teams, smaller timbers may 
be used, such as 4” by 4” or 5” by 5” instead 
of 6” by 6”. 
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Cheese Bait Is Improved 
by Cooking with Match 


FISHERMEN who 
use commercial 
fish bait of the type 
made from cheese 
often find that it 
dissolves quickly in 
the water or be- 
comes dislodged 
from the hooks be- 
cause of its crum- 
bly nature. To pre- 
vent this, one fish- 
erman that 
it is necessary only 
to mold the bait on the gang hook in the 
usual manner, then hold it in the flame of 
i lighted match to sear the cheese around 








says 


the outside 

This cooking gives the bait a 
rubbery consistency so it firmly on 
the hook, and also seems to make it more 


he claims, 
stays 


ittractive to the fish 


With a handle on the 
basket s 
easily swung up ind 
mptied nto a ba 


bottom the 


rrel 





Handle Under Bushel Basket 
Helps in Emptying It 


FARMERS and gardeners will find that a 
leather or rubber strap, if attached to the 
bottom of a bushel basket, will aid in emp- 
tying the contents into bins or barrels. The 
strap twisted before the 
ends are riveted in place, as this makes it 
to insert the fingers 


should be once 


easier 
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Angleworm Bait Carried 
in Old Storm Rubber 


A DISCARDED storm rubber, being noise- 
less and free from sharp edges, serves much 
better than a tin can to carry angleworm 
bait in a boat. It is placed flat upon the 
boat for selecting the worms, but at 
other times it hangs from a nail or hook 
where it is out of the way.—-G. H. 


seat 


Easy Ways to Fasten Cap 
to Fishing-Rod Case 


THE caps of aluminum fishing-rod cases 
are all too easily lost or dropped overboard. 
This can be prevented by the simple ex- 
pedient of fastening the cap to the case by 
one of the three methods illustrated below. 
Note the swivel arrangement required for 
rawhide or link chain; ball chain does not 
require this. Use soft rubber washers, as 
shown, to insure water-tightness at the 
onnections.—R. C. R. 
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Replanking & 


A FLAT-BOTTOMED © 
Rowhoat 4 


ps 


By Bruce and 
Willard Crandall 


O SPECIAL skill or 

boat building is required to replace 

the bottom of an ordinary flat-bot- 
tomed rowboat, provided the sides and other 
parts of the boat are in good enough condi- 
tion to make the job worth while. In most 
cases the materials will cost less than five 
dollars. 

In the boat shown, the chines as well as 
the entire bottom, outside keel, and 
had been destroyed by marine borers, so it 
was essential to put new chine pieces on the 
outside of the boat. Ordinarily this would 
not be necessary. 

Excessive swelling of the planks is one 
thing to guard against because it 
buckling and leaks at the chine. 
likely to result from the use of material that 
has been too well seasoned or kiln dried. It 
usually can be minimized by using narrow 
planks, 4” or less, and by not forcing them 
tightly together. White cedar and cypress 
are generally the most satisfactory woods, 
although other woods such as red 
spruce, fir, and yellow or 


skeg 


causes 


This is 


cedar, 


redwood, white 
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Plane the surfaces of the chines 
and side planks perfectly smooth. 
Left, use cotton wicking soaked 
with marine glue or white lead 


fo make all the seams water-tight 


pine often give very good results 

After the old planking has been 

removed, the edges of the side 

planks and chines’ should be 

planed smooth. Keep them flat 

so that the planking will fit per- 

fectly. It is usually best to start 

laying the planks in the middle, 

but check first to see how well they come 
out at the bow and stern. 

Before the planks are put in place, a cou- 
ple of strands of cotton wicking should be 
laid along the edge of the chines and tran- 
som. The wicking and the edge of the side 
plank, chine, and transom should be coated 
with marine glue, soft white lead, or thick 
paint. Lay a similar strip of cotton wicking 
on the edge of each bottom plank before the 
next plank is put in place. 

The bottom planking should be fastened 
to the chines and side planks with brass or 
galvanized screws or galvanized nails, 
spaced about 1'.” apart. The planks should 
be sawed off flush with the sides as the work 
proceeds. Do not clamp or force each plank 
too tightly against the next one, but leave 
the seam open at least the thickness of a 
hack-saw blade. You may, if you wish, de- 
termine by experiment ahead of time how 
much a plank of the particular lumber you 
are using is likely to swell, and make the 
seams accordingly. 

Another way of raking the bottom seams 
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water-tight is to calk them 
after the planks are in place. 
In this case the edges of the 
bottom planking should be 
beveled slightly to make a 
calking seam, which is closed 
on the inside but left open 
about 1/16” on the outside, 
to receive the calking later. 
If the bottom planks fit 
perfectly, it is often not nec- 
essary to have any kind of 
calking or anything whatso- 
ever between the seams of a 
flat-bottom boat. Planking 
less than should not be 
selected unless some special 
type of construction, such as 
batten - seam is followed 
Never use ordinary tongue- 
ind-groove material. If extra 
light weight is desired, the 
bottom can be covered with a With only a few tools anyone can install a new bottom on a flat- 
bottom rowboat. Narrow planking prevents swelling and buckling 


single piece of marine ply- 
wood %° or !,” thick instead 
f planking. Cut it with a fine-toothed saw. added, as desired. Copper paint should be 
After the bottom is in place, the edges used if the boat is to be left in salt water; 
should be planed smooth and flush with the otherwise, regular marine paint will prove 


side planking, and the outside keel and skeg satistactory. 


Ball Aids in Throwing 
Rope over House Roof 


WHEN it is necessary to carry a rope over 
the top of a house to pull up ladders and 
rigging or for other purposes, attach one 
end of a fishline or kite string to a soft 
sponge-rubber ball and the other end to the 
rope. Then throw the ball over the roof and 
pull up the rope. The advantage of using a 
rubber ball is that it is not likely to break a 
window pane if it goes askew when thrown 
awkwardly.—CARL L. SAWYER 


Bigger Flukes Improve 
Light Rowboat Anchor 


TO INCREASE the « - 
=e , - . BGALVANIZEC 
holding power of a ROK 


light rowboat kedge V 


Rubber Shock Absorbers anchor, saw out two 


triangular - shaped 

f H d Cli pieces of galvanized 

or e ge Ippers iron about ',” thick 

HEDGE-TRIM MING shears of the type shown andaboutthree times 

will not cause an annoying shock or jar to the area of the pres- 

your arms if you cut two short lengths from ent flukes. Then riv- 

in old garden hose, slit them open along one et them flat onto the <2 

side, and fit them over the ferrules. Fasten flukes. If desired, Th, triangular pieces 
them permanently with tacks driven into coat the anchor with increase the holding 
the wood of the handles.--G. E. H. aluminum paint. quality of the anchor 
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Novel Automatic Letter Holder 
TURNED FROM WALNUT 


Left, the letters are held by pressure of the 
ball, which rolls in toward the upright. Below, 
how the three parts are turned and assembled 





CUT OFF 


Fs ed 
ee 
“~~ 3°DIA. 
TAPERED SHANK INSERTED IN 


HOLLOW SPINDLE TO FACILITATE 
FILLING AND POLISHING 





ora TURNED AT 
f 7 EB SAME CURVATURE 
Aes AS BASE 





<\"> 


Untught art ‘a 


DOWELS CUT IN 
MITER BOX 




















HOLLOW 
HE simple lines of this mod- _—s 
ern, automatic letter holder 
emphasize the natural beau- 
ty of the walnut wood from 

which it is turned. The slope of 

the base block is such that it 

causes the ball to roll toward the core or central pad of 

the upright. The letters are placed between the ball and 

the upright. No matter how many or how few letters 
there are, they are securely gripped. 

Base and upright, measuring 4'.” in diameter, are 
turned from 1” thick walnut. The upper surface of the 
base is hollowed out, and the face of the upright is 
turned as shown to leave a central core measuring 1!» 
in diameter and practically the same thickness as the 
original block 

Filler and shellac are applied and allowed to dry. 
While the work revolves in the lathe, the finish is rubbed 
down by holding against it a cloth dusted with pow- 
dered pumice stone. Then both parts are waxed. The 
parts are next beveled and fitted together with dowels. 

; The 3” ball is turned and finished the 
_ fag same way. Note that a tapered shank is 
1s turned on the ball and inserted in the hol- 
prvi low spindle of the lathe after the other 
—_ waste end has been cut off. This is done 

Average Time to facilitate filling and polishing the ball. 

5 hours _ BENJAMIN NIELSEN. 
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Feathers are simulated 


» burning needle. 


the oid of 
At top, the 


side 


completed pl 


Ique 


ind front v ews 


sid 
how 


nted 


in 
the 
on 


IT'S EASY TO CARVE 
THEM IF YOU FOLLOW 
THE RIGHT METHOD 


NY amateur craftsman with a reason- 
ably good eye for proportion and 
color can carve and color lifelike 
miniature game-bird plaques. 

The male and female mallards illustrated 
are made from 2” white pine. The grain 
should run along the wings if possible. They 
are carved in what may be called high relief, 
giving the impression of depth and round- 
ness. When the wings are well shaped, the 
feathers may be indicated by carving tools 
or an electric burning needle. The needle 
also helps in shaping the bill, nostrils, and 
eyes 

Color plates to copy may be found in any 
library, and sometimes helpful paintings ap- 
pear on magazine covers. Flat oil colors are 
best, except for the head of the male. The 
peculiar iridescent green sheen of the head 
may be produced by applying green bronze 
powder over wet shellac. 

The female is painted a light warm brown 
on upper head, neck, 
wings, and body, fading 
to a very light buff on 
the breast and under- 
body. The markings on 
the head and neck are in 
the form of brown dots, 
worked into the V-shaped 
markings of the ends of 
the back feathers. The 
wing tips and the wing 
coverlets are dark brown 
fading into the warm 
brown. The color band 
on the trailing edge of 
the wing is blue-violet 
with white bars on each 
side of it. The bill is a 
yellow brown, darker on 
the end. 

The coloring of the 
male is familiar to every 


POPULAR SCIENCE 





By HOWARD MUNNS 


The drawings below are en- 
larged and transferred to 
2” white pine. At right, 
painting the carved bird 








How the bird is shaped from the wooden block and method 
of drawing ovals. Circular plaques could also be used 


nature lover: Yellow-brown bill, iridescent 
green head, white neck band; breast, deep 
wine-maroon down to just under the wings, 
blending into warm light gray; dark gray 
near legs, with underside of tail nearly white; 
legs, reddish brown; edges of wings, dark 
brown fading to light gray to the coverlets, 
which are warm brown fading again to light 
gray. 

Mount the ducks on plywood panels, round 
or oval, stained lightly and finished either with 
a varnish that dries to a satin gloss or a reg- 
ular varnish rubbed to a satin finish. If, 
however, a grainless background is preferred, 
use a neutral-tinted, semigloss enamel. The 
ducks’ bodies are held away from the board 
by short pieces of dowel as shown on the op- 
posite page. A screw eye is added for hang- 
ing. 

Pheasant, quail, and game fish would also 
be adaptable for this sort of craftwork and 
may be made in the same way. 


When carefully carved and painted, the 
model presents a realistic appearance and 
will enhance any den. Other birds and fish 
can be adapted to this type of craftwork 
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Plywood Serving Tray Is Shaped Like Banjo 


OLHAeTS 
(MAKE 5) 
Stors are painted 
or glued on after 
the tray is coated 
two or three times 





with varnish stain 


then saw them out together. Drill the ne« 

essary holes, using caution to prevent the 

bit from splintering when it comes through 

This is best done by backing up the wood 

with a piece of scrap stock. The pieces may 

then be separated and the inside cut made 

Turn all the joiners at once, cut then 

ESIGNED in banjo shape, this unique off, and clamp and glue securely. Follow 
plywood serving tray Suggests some- with a thorough sanding and any type of 
ling of the picturesque charm of the Old finish desired. One method is 


vt? 


uth. It would make a distinctive gift and, to apply three coats of walnut we: 


the construction is simple, two or varnish stain, and rub down “eas 
» trays could be made up at one the last after it has dried for CLOCKkED 

KI) several days. Stars may be PROJECT 

ind some freehand either glued on or painted i ta Time 


it the frame and bottom BRUCE MACINTOSH 


Chopping Bowl Cut Down for Serving Salads 


INEXPENSIVE chopping bowl can_ be whole bowl sanded to smoothness. It is 
attractive salad bowl then mounted on three feet, 1” in diameter, 
the shape turned from maple. The tops of the knobs 
off and the are sanded flat to fit the undersurface of the 
bowl. A light varnish stain is applied for 
a natural golden finish.—B. B. BRONSON. 





Attaching the round 
feet to the bow! with 
screws. The heads 
1re countersunk. At 
for r ght the com 


pleted bow! in use 
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Print of a Child’s Hand 
Preserved in Plaster 


PRINT of a child’s hand can easily be 
preserved in the form of a plaster 
plaque. Obtain a 6” wooden embroidery 
hoop and cut the inner hoop at one place so 
it will spring out when the outer hoop is 
withdrawn from it. Lay a board on a level, 
solid surface and place a sheet of white pa- 
per over it. Fit the cut hoop inside the out- 
er one and lay them flat on the paper. 

Mix plaster of Paris with water to a 
thick, creamy consistency and pour it in- 
side the ring. When the mixture begins to 
harden, place the child's hand in the mold, 
fingers extended and spaced evenly. Press 
the fingers firmly, one at a time, and also 
press the hand itself into the plaster. Hold 
the hand down for several minutes until the 

plaster is no longer sticky. After 
the hand has been withdrawn, let 
the plaster set for half an hour. Re- 
move the outer hoop, spring the in- 
ner hoop away from the plaque, and 
trim the paper to the size of the 
plaque. Then let the plaster dry 
thoroughly. 

A pastel-shade paint will give 
depth to the hand print. For hang- 


When pressed into soft 
ing, glue a loop of ribbon securely on 


plaster of Paris, the ; 
child's hand leaves a the back.—B. P. SMITH. 


clear print as at right 


Comical Wooden 
Cat Does Duty 
as a Doorstop 





NOVELTY, sales appeal, 
and economical production 
by amateur craftsmen were 
the considerations that 
prompted the design of this 
amusing black-cat door 
stop. It is another project 
developed at the New York 
workshop of the Metropoli- 
tan Junior Achievement. 

The doorstop may be 
readily put together from 
odd scraps of wood. Body, 
head, tail, and base, are 
sawn from %” stock. The 
legs are common !.” dow- 
els. For the whiskers, pipe 
cleaners are used; and the 
eyes may be painted di- 
rectly on the wood, or cut 
from white adhesive tape 
and marked with ink.—K.S. aati 
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NYONE who enjoys wood turning will find 

A this small picture holder an interesting 

project tc make from scraps of walnut. A\l- 

though intended as a frame for a snapshot, it 

can be adapted to hold a watch, circular ther- 
mometer, or any other small round instrument. 

If a watch is to be set in, the steering wheel may 

have to be a little thicker, but this depends upon 

the thickness of the watch. 
The turning is all straightaway work, and it will be 
found easy enough to drill the rim for the pegs if 
time is taken to make an angle support for the 
wheel as shown at left. 

The parts can be given a high gloss 
in the lathe with French polish (shel- 
lac and a little oil) applied on a piece 
of cloth. If a less glossy finish is de- 
sired, rub it down afterwards with 
furniture wax.— MICHAEL KOLISKO. 


CLOCKED 
PROJECT 


rage Time 


Hanging Racks Copied from Pipe Boxes 


THE designs for the two boxes drawn below are adap- 
tations of Early American pipe boxes. The large box pic- 
tured in its finished form at the right is useful in the hall 

r gloves and scarfs, while the smaller box can hold let- 
ters to be taken to the post office, clothes brushes, or any- 
thing of that sort. The boxes are made of ',” knotty white 
vine HENRY R. DIAMOND 


=- =: — 


Scarfs, gloves and similar ar- 
ticles can be kept in the box 
above, if hung in the hall. At 
left, drawings for the boxes 





np 


L 
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) Ya THICK 


SHADE): 
(2 REQ. FOR 


THICK 
2 REQ. FOR BASE) 


; 
i the 

for scroll-sawing 

$ 

! penne They ore backed uP 


by parchmen 


+ of stencil POPS 


Ha 


DECORATED 
WITH JIG-SAWED PANELS 


to allow for the wiring, and mortise it for 
the toggle switch. Turn and finish the ring 
completely before cutting out the inside, 
M which needs only one coat 
of shellac or varnish to 
protect it from moisture. 
Cut the rabbets to take 
the fretwork just deep 
enough to hold the 
wood plus the thickness 
of the parchment you in- 
tend to use as a backing 
for the silhouettes. 
To assemble the turned 
parts when finished, file a 
flat place on the ring long 
enough to contact the flat 


ESIGNED for use in an entrance 
hallway, this decorative table lamp 
has a nigat light built into its low- 


er section. The wooden parts are 
walnut, although I have duplicated the part of the base. Drill a 
lamp in both maple and mahogany with \ %” hole in the center and 
equal success. assemble by using a },” 
The turned parts consist of the base, nipple 2',” long with a 
1.” nut at each end. To 


which is 6” in diameter and made from 2 
add the spindle, flatten the 


stock; the ring, 6', in diameter and also 
made from 2” stock; and the spindle, which center bead of the ring 


is turned from a 2” by 2” by 3” block. Cup and bore a 1%” hole just 
deep enough to set the 


out the underside of the base deep enough 


{ 
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spindle flush on the ring, or, as an alterna- 
tive, cut a shoulder instead of a bead at the 
base of the spindle, and carve the shoulder 
to fit the beads on the ring. Drill 
a %” hole through spindle and ring. Attach 
standard pull-chain socket to a 4 1ip- 
thread through the and ring, 
lock nut. On the inside of 
ring, screw a candelabra s 
In wiring the lamp, break one of the leads 
it the toggle switch; then cont 


ids to the porcelain si 


over 


spindle 
with a 


cket 


cket 
‘ ket The 
lamps, but the pul 


} 
I 


10-watt lamp under the 

For the bent the shade, glue 
three layers of walnut veneer—-sufficient for 
by 9 The flat jig-sawed 


section of 
two panels 3! 
panels on both the shade 
thick walnut, 8” in diameter for the 
shade and 5” for the base. Cut the designs in 
all with a 30- or 40-tooth blade to get a fair- 
ly smooth edge parchment or stencil 
to the base silhouettes and to the flat 

of the shade, but not to the veneer 


and the base are 


Glue 


Pewter Accessories Dress Up Ten-Cent 


held in the 


screws 


panels are 
No. 0 


panels. The base 
ring rabbets with 4” 

In assembling the shade, fasten three 
stretchers 1,” by %” by 3” to the flat 
panels where indicated by the dotted lines, 
and sand the projecting corners until the 
stretchers are flush with the curve. Spread 
F on the edges and on the underside of 
the jig-sawed veneer panels. Take a strip 
of parchment about 4” by 20”, fold the end 
under the first stretcher, and tack tempo- 
then pull it tight around the cir- 
the shade and fasten to the 
stretcher. Center the two veneer 
panels on stretcher No. 2 and nail in place. 
Bend the veneer down and clamp the ends 
to stretchers Nos. 1 and 3. Nail the veneer 
to the edge at *,” intervals with 34” No. 20 
brads. Drill holes in the walnut if it is 
brittle. Nail the veneer to the stretchers 

Cut off the overhang of veneer and parch- 
round the slightly with 
sandpaper. Cover the joint at the top with 
i piece ',” by 44” by 3', Finish the 
to match the turned parts. Attach a spring 
clip at the center of the top to hold the 


lamp shade.-_-EDWARD J. HOBERT. 


brass 


rarily; 
cumference of 


third 


ment and edges 


wood 


Tumblers 


s” 
'% -_ 


SHAPED FROM 
5° DISK “ 





The two small glasses above 


are intended for 


The larger 


relishes. 


one at right is 


a jam dish ona pewter plate 


m the ‘ 

is cut 

ie top of the 

is then shaped to 


+} 


five- 


le disk Take 
he pewter. 
- with emery 
tayo] nd lish all with 00 
CLOCKED : 
PROJECT 


| 


CRAFTWORK 


a rawhide 


made by melting a bit of pewter and thrust- 
short length of 16-gauge copper wire 
The wire is then threaded through 
id and the pewter. Bent down and 
soldered to the underside of the lid, it holds 
the knob firmly. The realistic strawberry 
knob on the larger 
ton, also fastened by a copper wire threaded 
through its eye and under the lid. 
The plate is made from a 5” pewter disk 
and shaped on wooden forming molds with 
mallet.—M. S. HOPKINS, 


jam dish is a dress but- 


soldered 
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Two-Toned Fruit Bowl 


of Hammered Copper 
s"" a 


HE gleaming polish of this hand-ham- 
Toon copper fruit bowl contrasts effec- 
tively with its black copper stand. 

The bowl is made from an 8” diameter 
disk of 16-gauge soft sheet copper. It is 
raised to a depth of 1°%4” and, since hammer- 
ing expands the metal considerably, it still 
measures about 8” in diameter when fin- : =. {oe 
ished. Best results in raising the bowl can x = , CLOCKED 
be obtained by holding it on the anvil at an : PROJECT 
angle, as illustrated below. When the bowl Sex Average Time 
has been completed, clean the copper with . 3% bours 
commercial nitric acid and polish it well. 
Care should be exercised not to allow the 
acid to contact hands or clothing. 

The stand is of 14-gauge copper. The 
parts are hammered, bent to shape, drilled, 
and riveted together. Coat the surface with 
liquid copper nitrate and heat until black. 
Dust off, then repeat. Finally, polish with 
floor wax.—-DICK HUTCHINSON, 





DRILL FOR \ Fai 
ATTACHING 
LEGS a 
®o 
a 


Center Plate 
[yor Stand 


Es 


Leg1-Make 3 





Complete 
Stand for ™ 
Bowl 


. The stand consists of three 
The bowl is shaped i- pore dye legs and a connecting piece. 
by holding it at an ; ¥ y/ These are riveted as in the 
angle on the anvil SS upper photo, then coated with 


and hammering in ———— ’ a — liquid copper nitrate and 
concentric circles i essen “sae a heated to blacken the metal 
Cr03s4 Section of Bowl 
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applied 
eniargt 
f 


Ol i 
enlarger, 


rs 


A 


Parts of the at- 
tachment as made 
for use with the 
enlarger at left 


ALFRED P. LANE 


which is screwed to it, and a lens housing 
that holds the lens and provides a means ol 
irse adjustment for the focusing 
The film track requires two strips of wood 
(sawed in one long piece, of course, and then 
cut apart) with the face side sawed as 
shown to provide a groove or rabbet for the 
ige of the film. The tracks are screwed to 


t 
two rectangular pieces. Velvet is cemented 
t 


») these pieces at both ends, and smaller 
tangular pieces of thin brass shim stock 
are located under the uncemented center 
portion of each pad. The brass pieces should 
have just enough spring to push the velvet 
against the emulsion surface with a very 
gentle pressure. In use, these velvet pads r 
move every speck of dust as the film is 
pushed through, and the absence of glass 
prevents any trouble with Newton's rings 
The sides and door of the lens box are cut 
from a long board after the grooves have 


duplicate of the been dadoed or sawn into it. This insures 


film track that the slots will match at the corners 
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The film is pulled through a track 
fitted with velvet pads that auto- 
matically remove every dust speck 

5 


and that the lens axis will be perpendicular 
to the plane of the film. The grooves should 
be close enough together so that the dis- 
tance the lens is moved by changing from 
one slot to the next will be slightly less than 
the maximum movement of the screw ad- 
justment of the mounting. The interior of 
the box should be painted dead black. 

Two wooden clothes clips will hold the 
loose ends of the film. Incidentally, a 35-mm. 
film loses its tendency to curl if left over- 
night wound into a roll, emulsion side out. 


NGS ‘ 
ZG, 
SS FILM TRAC* 


P beatae BOARD 
= : J 
| FILM TRACK 


The constructional details. Use 
a piece of film to lay out the 
exact spacing of the film track. 
Other important dimensions de- 
pend upon the enlarger and lens 
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Rubber Band Guards Edge 
of Visual Filter 


IF YOU carry a visual filter of the colored 
or monotone type for any length of time, 
is likely to become chipped from 
hard objects. As a pre- 
rt rubber band 


the edge 
knocking against 
ventive, slip a fairly wide, sh 
around the filter and cement it in place with 
shellac or rubber cement c Be 


s kept from chipping by ao rubber band 


Lens Aids in Reading 


Meter in Dim Light 
WHEN you 1 shoto- ric expe 


inter rests 


sure 
meter to judge di ght, the pi 
rowded region of the scale where it is 
reading. The 
by ob 


ina 
difficult to take an accurate 
dial can be read much more 
taining a small plano-convex lens from an 
old camera view 
strument and attaching it 
dial cover glass with cellulose 
Canada balsam. The lens should not be so 
thick that it projects beyond the outside sur 
EPWARD BURNHAM 


easuly 


finder or other optic 
directly to 


cement 


face of the meter case 


A small, discarded lens is cemented to the cover 
glass of the dial to magnify the crowded divisions 
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Tripod Extension Lets 
Camera Stay in Case 


OvuTpDoOORS, it is preferable to keep a min- 
iature camera protected by the case even 
This is usually pre- 
from 


when a tripod is used 
vented however, by the short distance 
the tilt top to the tripod head, as a result 
of which the leather flap cannot drop low 
enough to clear the lens. 

The simplest remedy is to make a tripod 
extension as shown from a piece of *%, 
round brass rod 4” or 5” long. Turn down 
one end to or to suit the depth of the 
tripod socket in the case. Thread this end 

-20 to match the socket threads. The oth- 
er end is drilled to a depth depending upon 
the length of the tilt-top thread, then tapped 

,"-20. If desired, flanges may be turned as 
shown so that the diameter of the extension 

i NATHAN SPERBER, 


s reduced to %, 


How to Remove 
Bubbles in Tank 


MORE than ordinary agi- 
tation is often required to 
dislodge small air bubbles 
from a roll film after the 
tank is first filled 
with developer. The 
bubbles are best 
jarred free by insert- 
ing a nickeled but- 
tonhook into the 
tank and lifting the 
reel up and down 
sharply three or four 
times as necessary. 

OLIVERBAN DELIER. 
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Developing Tray Heater 
Made from Cake Tins 


DEVELOPING solutions are kept at the 
proper temperature by this efficient heater 
Two baking pans, one large enough to fit 
over the other, are recessed into a hole cut 
in the developing table or shelf. The bracket 
to which the smaller pan is bolted is cut to 
shape from galvanized sheet iron. The 
larger pan, upon which the developing tray 
rests, should fit flush with the top of the 
developing table when inverted over the 
smaller pan. The latter is fitted with a 
socket and a 20-watt bulb, and the wires are 
connected to a switch. It is wise to use a 
red bulb so that if the pan should be lifted Sunk flush with the top of the worktable or shelf, 
inadvertently, no photographic paper will the heater consists of two cake tins inclosing a 


be damaged.—F. B. W. 20-watt bulb. Upper left, the supporting bracket 


RETOUCHING PRINTS, PART 2 [ PHOTOGRAPHY ] 


Water Color. Small cards, coated with black, white, and sepia, are 
available at photo supply shops and offer a convenient source of water 
colors for spotting prints. Use a spotting brush and dot the color on; do 
not attempt to “paint” the area. For work on glossy or ferrotyped prints, 
add a little mucilage to the water and experiment until the gloss of the 
color, when dry, matches that of the print. 


Dry Spotting. Special carbon and photo-positive retouching pencils are 
quite satisfactory and may be obtained in several shades. Ordinary lead 
pencils leave too much sheen on most emulsions, but they may be used on 
some if the spotting is carefully rubbed in with the finger tip. 


Glossy Prints. These are difficult to work on without leaving evidence 
of the retouching. Some workers claim, however, that coating the sur- 
face with negative retouching medium, spotting with a pencil, then re- 
soaking and ferrotyping will give excellent results. 


POPULAR SCIENCE MONTHLY SHOP DATA 


f—--------------------+- 


OCTOBER, 1940 CAMERA HINTS 





Dioramas representing nearby scenes 


and 
sides 
word 


close-ups are built in a box with 
top, and bottom that slant in- 
as shown on the opposite page 


F YOU were able to visit the New 
York World's Fair, you must have 
been impressed by the lavish use 
throughout the entire exhibition of 
large and small dioramas or miniature 
scenes. In almost every building these 
have been used to portray outstanding 
events, methods of manufacture, his- 
toric places, and all kinds of informa- 
tion in vivid, colorful, three-dimensional 
form 
Whether it was an old-fashioned 
stagecoach stopping before an inn, a 
modern Coast Guard vessel on patrol, 
a blast furnace in operation, a series 
of historical views like the “Forward 
March of America,” or something as 
huge as the “City of Light” and “Rail- 
roads in Action,” these scenes were 
Startling in their reality. They were 
illuminated by hidden lights, and some 
even showed the same scene under 
various lighting effects, such as dawn 


Detail of a diorama on water transporta- 
tion constructed for the United States ex- 
hibit at the New York World's Fair. This was 
built by Diorama Corporation of America 


MODELS 





to dawn--all so 
beautifully done 
that you felt you 
were looking at a 
Lilliputian world. 
dioramas 


CONTINUE DETAIL 
BY PAINTING 
~ 


These 
imitate life far 
better than any 
picture because 
there is depth to 
them. Their nat- 
ural power to at- 
tract attention has 
made them ex- 
tremely popular 
for window dis- 





plays and advertis- 
ing, and as per- 
manent exhibits in 
museums, schools, 
and libraries. 

As you looked at 
them, you may 
have wondered 
whether you could 


CARDBOARD 


OVER GLASS FOR 
FRONT OF DIORAMA 











build similar mod- 
els on a small scale 
as ornaments or 
for advertising or 
educational pur- 
poses. You can, 
By using the meth- 
ods shown in the 


LIGHTS 


3- PLy 
wood 


accompanying _il- 


— 
— 
| 


RAISED 
DECK | 





lustrations, you 
will find it ym- 











paratively easy t 
duplicate 
like 
mentioned, or oth 
your 
choosing. Bear in 
mind, however, that 
the sketches and 
measurements are 
examples chosen to 
show the general 
principles of the 
art and are not in- 
tended to be copied 
in therr entirety for 
any one diorama. Details vary in each case. 

You will notice that there are two kinds 
of dioramas, one with a square or flat 
background and the other with a curved 
background. The latter is used when the 
effect of distance or a far horizon is re- 


scenes 


those just 


ers of own 
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Hints on constructing small dioramas 


for home decorations, window displays, 


and advertising or educational purposes 


By HERBERT LOZIER 


quired. The former is more appropriate for 
objects closer at hand. 

After you have decided upon the subject 
of your first diorama-—-and it is suggested 
that you make the first one rather simple 
begin with a baseboard or floor. It can be 
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“Charles P. Steinmetz in his Laboratory,” 





PAPIER MACHR COTTON CLOUD LIGHTS May GE 
we nD TO ANY COLOR 





of thin three-ply wood. Cut it to shape, square or 
semicircular, as required by the subject you have 
chosen. If it is semicircular, drill the holes for the 
wire frame. In either case, a piece of wood must be 
beveled off and placed beneath the base as shown 
to give the desired incline. 

Next, the background is put on the baseboard. 
It is either plywood, for the square type, or wire 
screen and papier mdché for the spherical type. Be 
careful to leave enough space for the frame of glass 
and wood. When this work has been completed, you 
may start to place the scenery and subjects inside. 

It must be remembered that all the subjects mak- 
ing up the scene should appear to have depth. A 
feeling of distance must be obtained. The objects in 
the foreground are always larger than those in the 
background, and the colors closest to the eye are 


14" wide, 7" deep, 8" high. Also by Diorama Corporation 


a Hill 


Papert, Ee a ae 











is used for outdoor scenes in which great distance or a far horizon must be shown 


always the brightest. All subjects must be 
cut so they slope toward the rear to give 
the correct perspective. 

A few of the materials you can use are 
illustrated, but many other odds and ends 
will come in useful. Model airplane cement 
is suitable for all gluing purposes. 

Ordinary plate glass, together with card- 
board, wood, dowels, or strips of wood, 
form an excellent frame for the finished 
diorama. It’s a good idea to place a length 
of felt between the and the set to 
prevent dust from getting in. The frame 
may be glued and nailed directly to the 
base, and the top may be left open to allow 
the glass front to be removed. Provide a 
secure fastening at the top 


glass 


MOKE MADE OF 





RHEOSIAT 
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The lighting is easily arranged. Ordinary 
Christmas-tree or radio pilot-light sockets 
used. Avoid, however, pointed 
Christmas-tree bulbs, which are likely to 
show below the frame. Various colored 
flights will give different effects and indicate 
the time of the day. It is even possible, 
with the use of a small motor and a suitable 
rheostat, to have the lighting change auto- 
matically. 

Reflectors should be used with all lamps. 
The center lights should be tilted backward 
for best results, and the other lights set at 
any angle you wish. 

Two methods of making the subjects move 
are also suggested in the drawings, but these, 
too, should be attempted only after con- 
siderable experience has been acquired in 
constructing dioramas, 


may be 





Frames Gor Dioramas 


e 
IwoMethods For Animating Liorama 
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HOME-LABORATORY 


le apparatus as a reading the right distance—called the “focal length” 
, om >» shaving m a to form an image of a distant object. 
short-focus magnifier known as a linen Convex lenses and concave mirrors, alike, 
counter, and a fragment of a pocket mirror, can be made to produce either “real” or 
n me experimenter to demon- “virtual” images. A real image can be 
strate optical princi of telescopes, micro- caught on a screen like the ground glass of 
scopes, cameras, projecto! and magnify- a camera. Virtual images are what you see 
through a magnifying glass, in a shaving 
ipal focus” mirror, or through the eyepieces of most 
white card at telescopes and microscopes. 


enables 1 ho 


ing glasses 


N A refracting astronomical tele- 
| scope, a long-focus lens produces 
an inverted real image and a short- 
focus lens is used like a magnifying 
glass to inspect the image. Your 
reading glass and short-focus magni- 
fier, suitably mounted as at left, will 
make a similar experimental telescope. Its magni- 
fying power equals the focal length of the reading 
glass, divided by that of the eyepiece. If the first 
is ten inches, and the second, one inch, the 
magnifying power will be ten times. 


How two lenses are combined to form an experimental telescope 


that you 

telescope described above, 

ompound microscope. 

lens of shorter focal 

length 

jective, or lens nearest the 
object to be viewed. By 
placing this lens above the 
ject at a distance just 
beyond incipal focal 


length, : ! tly magni- 
fied real image is obtained 
The eyepiece is brought a 


little nearer than its focal 


length to this image, 


ing a virtual image en- 
larged still further. Note 
that, as with the telescope, 
the virtual image is the 
apparent but not the real 
source of light rays reach- 
ing the eye The accom- 
panying drawing shows 
how the lenses are placed 8 By reversing positions of the lenses, you get 
and paths of light rays. : ; a working model of a compound microscope 
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TESTS WITH LIGHT 


shadow 
when 
narrow the 
lens? With 
try covering 


circular 
picture, 


HY isn't a 
thrown on a 
you down" or 
aperture of a 
the illustrated set-up, 


“stop 


camera 


with a piece of cardboard in which a smaller 
is merely dimmed 
of the 


hole is cut. The 
Now try covering 
lens, with an 
be the same. 


image 
only the 
disk 


center 


opaque The 


Model of a reflecting astronomical 
telescope, using a concave shaving 
flat mirror, and lens 


mirror, small 
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result 
Rays of light entering every 


HOME SCIENCE 


A cardboard ring or disk held over a lens does not cut off 
any of the image, but merely dims it. Drawings explain why 


the lens go to every part of the 
and either the central or outer rays 
may be brought to a focus by themselves, 
although they usually overlap. An example 
below shows an interesting application of 
this principle in astronomical telescopes. 


a lens part of 


image, 


will 


EFLECTING telescopes of great astronomical 
R observatories often have a secondary mirror 
interposed between the big concave mirror and the 
sky. The smaller mirror directs the image to an 
observer's eyepiece, outside the telescope. Why it 

doesn't obstruct the central part 
of the image has just been ex- 
plained by the previous experi- 
ment. To make a model tele- 
scope of this kind, arrange a 
concave mirror, a small flat 
mirror, and a short-focus magni- 
fying glass as illustrated. For 
viewing distant objects, the eye- 
piece should be near the princi- 
pal focus of the shaving mirror. 
The acts as a magni- 
fying glass, giving an enlarged 
virtual image of the image pro- 
duced by the mirror. Any dis- 
tortion of the image will be due 
largely to the imperfect surface 
of the mirror. Ordinary concave 
mirrors are ground to a circular, 
rather than a parabolic curve. 


eyepiece 
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DEVELOPMENTS IN 


A close-up of the new electric-eye phonograph in use 


Strap Binds Condensers 


VARIOUS combinations of small-size tubu- 
condensers can be combined 
into a single installation unit for 
mounting with the handy metal straps 
shown in the illustration at the right. Flex- 
ible, and soft enough to be cut with scissors, 
the straps are locked with a metal eyelet 


lar electrolytic 
easy 


Three rooftop antennas in a single assembly that weighs only 187 pounds 
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Phonograph Pick-Up 
Uses Electric Eye 


BETTER reproduction of phonograph 
records is claimed for a pick-up recent- 
ly introduced by a nationally known 
radio manufacturer. On the pick-up 
arm, a tiny rounded jewel replaces the 
conventional needle to follow the record 
groove. Attached to the jewel is a small 
mirror Which vibrates with the jewel 
and in turn reflects a beam of light 
against an “electric eye.” The eye, or 
photo-electric cell, then translates the 
vibrations of the light beam into elec- 
tric impulses in the amplifying circuit 
to reproduce the music or other sound 
of the recording. 


How the strap binds several condensers into one unit 


Amateur Builds 
Triple Antenna 
for Transmitter 


THE novel three-layer, 
“composite” transmitter 
antenna atop the home 
of W4EDD, a Coral Ga- 
bles, Fla., amateur, 
weighs only 187 pounds. 
The top section is a five- 
element, quarter-wave 
affair for 56 megacycles. 
The bottom is a similar 
type for 28 megacycles, 
while in the center is a 
three-element, 
spaced array for 14 meg- 
acycles. 


closed- 
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THE RADIO WORLD 


Inexpensive Switch-coil Outfit 


REMARKABLY inexpensive, an outfit with which 
amateurs can make their own five-coil, single-switch 
units to replace plug-in tuning coils is now available. 
Coil forms, spacers, the various switch parts, and a 
bottle of special lacquer cement are included in the 
kit. Additional switch wafers and coil forms are fur- 
nished by the manufacturers at moderate cost. 


Radio Chemical Kit 
Aids Repair Men 


CONTAINING eight bottles of dif- 
ferent chemicals useful to the ra- 
dio-service man, the compact kit 
shown in the illustration above isa 
valuable accessory on repair jobs. 
Cement, polish, oiling compounds, 
carbon remover, and similar prod- 
ucts are among the materials With these parts, it is easy to build a compact switch-coil set 


The tiny set fits in 


Coat-Pocket Portable Set page Aig Rtas 


run it for 100 hours 
FouR tubes are used in the circuit of a without replacement 





tiny new battery-powered, loudspeaker ra- 
dio just announced. As shown in the il- 
lustration at the right, the midget set is so 
small that it is readily carried in a side 
pocket of a man’s suit coat. 


Midget Current Inverter 


SMALL enough to 
fit inside many elec- 
tric-phonograph 
cabinets, the com- 
pact inverter unit 
shown at the left 
makes it possible to 
run alternating-cur- 
rent phonograph mo- 
tors where only di- 
rect current is avail- 
able. The unit is sim- 
ply plugged into a 
D.C. house outlet, 
and the phonograph 
cord is plugged into 
a socket on the case 
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Four Dollars Builds 


HEN I finished build- 

ing the receiver shown, 

I dubbed it the “Econo- 
my Three,” for it had cost me 
only $4.06, not including the 
cost of the wood for the cabinet, 
which I salvaged from my work- 
shop scrap pile. It was an easy 
receiver to build; the hand- 
wound coils were easy to make, 
and the parts fitted nicely into 
the chassis with plenty of room 
to spare. 

The chassis I purchased for 
ten cents at my neighborhood 
“five-and-ten.” It’s simply an 
inverted aluminum cake pan 
10” long and 6'.” wide. Being 
made of thin aluminum sheet- 
ing it was easier to work than 
most chassis materials. In fact, 
although I used a regular chassis 
punch to cut the three holes for 
the tube sockets, they could 





Top and bottom views of the re- 
ceiver showing the placement of 
the parts on the ten-cent cake- 
pan chassis. The regeneration 
control, set back from the edge, 
is mounted on a small bracket 
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This Loudspeaker Set 


By FRANK TOBIN 


have been cut with an 
ordinary pair of scis- 
sors. Because of the 
pan’s sloping sides, 
however, the 25,000- 
ohm regeneration con- 
trol had to be mounted 
on a small aluminum 
bracket some distance 
behind the front edge 
as shown at the ex- 
treme left. The same 
screws that hold the 
variable tuning con- 
denser can be used to 

support the bracket. 
The A. C.-D. C. cir- 
cuit is simplicity itself. 
It uses three tubes--a 
43, a 6C6, and a 25Z5 
rectifier—-and provides 
sufficient pep to operate 
a loudspeaker. 3e- 
cause magnetic speakers are generally specifications, such as the size of the wire, 
sensitive to weak signals, I chose one of the length of the antenna attached to the 
that type. It cost me 93c. antenna coil, the distance between coils, etc. 
The homemade coils are quite easy to First cut out two round cardboard disks, 
wind. Before going into the actual con- one 2%,” in diameter and another 3), 
struction details, however, there is one im- Then divide each form into seven equal 
portant point that must be remembered: sections and cut a slot down each line about 
In making the coils, adhere strictly to the 1/16” wide to within 5,” of the center. On 
the smaller form wind 
25,000 OHMS 5" 55 turns of No. 30 
TICKLER pe oe 7:9 e double - cotton - covered 
magnet wire. Pass the 

Wire first over one sex 
“50015 tion and then under 
CE = the next alternating 

2 
as you go round. When 
finished, this will be 
the antenna coil. The 
larger coil is the tickler 
coil and consists of 60 
ANTENNA turns of the same wire 
se : In checking the num- 
= ber of turns, add the 
turns on two adjacent 
sections. In other 
words, a coil of 55 
turns will have twenty- 
nae seven windings on one 
SHOWN “rib” and twenty-eight 
on the next 

The coils are mounted 
on the chassis by means 


The completed outfit gives loudspeaker volume with a short antenna 








COIL 
60 TURNS 








Specifications for the circuit and the hand-wound pancake-type coils 
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The wire goes over and under the form ribs 


a brass machine screw 2 long and two 
spacers, ', in diameter. The 
should be placed nearest the 
from it. The antenna coil 
above the tickler coil 
below for details. 

also ap- 


iss-tubing 

kler coil 
hassis and 1 

ould be placed %4 

efer to the drawing 

The cabinet, 
pear in the 
iny wood that you may have in your scrap 

It has an open back, and the chassis 
conveniently held in’ place with two 
crews driven into the baseboard. 

A 25’ antenna should be used and it can 
be left on the floor or hung out of a window. 
version of the set I rubber- 
stranded wire and it worked 
particularly well. If a longer antenna is 
desired, a .00005-mfd. fixed mica condenser 
inserted in the antenna lead. 

By adding to or reducing the number of 
turns on the antenna coil, the range 
can be varied to receive stations just below 
band. 


whose dimensions 


drawing below, can be made of 


On my used 


insulated 


must be 
sets 


above the broadcast 


or just 


Dimensions for the 
cabinet and the 
cake-pan_ chassis 
and mounting de- 
tails for the two 
flat-wound coils 





Cabinet 


RADIO 


‘More Power 


series of 


circuits 


AST month, as the first in a 
six articles on easily built 
for radio experimenters, a two-tube 

all-electric receiver was described. This 
month, a resistance-coupled 
audio-amplification will be added to give 
the set more power. 

For the additional will use 
the triode section of the tube 
used in the original design and six new 
items from the original parts. 
The new parts consist of a .002-mfd 
mica condenser, a 200,000-ohm, 
resistor, a 1-megohm, watt 
Fahnestock clip for the ground connec- 
tion, and two fuse mounts to hold the 
resistors. The .002-mfd. mica condenser 
is used for coupling the detector stage to 
the audio stage and is mounted on the 
baseboard in a vertical position. In the 
photographs, it can be seen next to the 
antenna clip. The two '.-watt 
are also mounted on the baseboard, next 
to the other resistors. 

In order to avoid feed-back and un- 
desirable oscillation, the grid lead to the 


Stage ot 
stage we 
25BSGT 
list of 


watt 
resistor, a 


resistors 


LIST OF PARTS 


(Included in last month’s list) 


.002 mfd 


200,000 


Condenser, mica, 
Carbon, ohm, 


watt. 


tesistor, 
Resistor, carbon, 
Fahnestock clip. 
Two fuse 


meg., 


mounts, 





How last month's two-tube set should look 
after adding a stage of audio amplification 
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for Your Two-Tube Radio 


A Stage of Audio 
Amplification Is 
Added to the Set 
Described in Last 


Month‘s Article 


The grid cap lead to the 25B8GT 
tube should be shielded, as at 
the right, to avoid feed-back. 
It can be grounded to the panel 


cap of the 25B8GT tube should be 
of the shielded type. 

The .006-mfd. tubular condenser 
connected in the first design be- 
tween the plate of the rectifier tube 
and the ground is now used for 
adding an outside ground connec- 
tion to the set. The .006-mfd. con- 
denser isolates the outside ground 
from the ground wiring in the set. 

An indoor antenna 20’ to 25’ long 
is all that is needed with the audio 
stage. If a longer antenna is de- 
sired a trimmer condenser must be 
inserted in the antenna lead. How 
to build one from scrap parts will 
be described in the next of this 
series of articles. 
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Six additional parts provide the new amplifier circuit 
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= Guildcrafters 


iy : 
1 Are Doing 










Expert craftsmanship 1s displayed by 
many members of Guild clubs. Here 

roi eld?) Lich iMeielell me dliimailella Miilele Len 
Morris Fisher, of Decatur wt 


el -tielaloh MieMii | Mh ilell 2 malelale 


Ray Portch, at right 


the thousands of craftsmen wt 
3re Dusy at present making 

! be give to 

Christmas. He is a membe t the 
"SoliioM a dclilommssehi v h 
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The DELCO ELECTRO-LEVEL 
Prevents Over-Filling 








Remove the vent plug .. . and auto- 
matically the new Delco battery is pro- 
tected against over-filling. Why is this 
protection important? When a battery 
is being charged, pressure is built up 
inside the cells by the gases which are 
released. These gases should pass freely 
through the vent holes; but when the 
electrolyte level is too high, acid is 
sprayed out. The acid corrodes the 
battery carrier and connections. 


The secret of the automatic protection 
provided by the Delco Electro-Level is 
a sliding valve which drops down to 
form a water-sealed air lock when the 
proper electrolyte level is reached. 
When the plug is screwed in place, the 
valve is lifted to form an efficient 


TOP OF PLATES 


Vent plug removed for filling—valve forms air lock when 
electrolyte reaches proper level. Notice particularly the 
water seal formed when the edge of the valve drops 
into the layer of water retained in the ridge around the 
valve seat. This layer of water is replenished by con- 
densation, eliminating any possibility of a leak in the 
air lock when the lead valve is in position for filling. 


ne | 


j 


j 


dada 


/ 


LI Ad 


baffle arrangement that breaks up 
acid spray and allows only gas to escape. 


Delco batteries are original equipment 
on 43 per cent of all new cars sold. For 
sure starting ability and dependability, 
replace with a Delco battery. 


ELECTRO-LEVEL WORKS 


Vent plug screwed in—valve is raised to permit escape 
of trapped air and gases from the cell through the pas- 
sage and the vent hole in the plug. Notice here the 
efficient baffle arrangement through which the gases 
must pass. This condenses moisture and breaks up the 
acid spray which might otherwise escape to damage 
the battery carrier and connections to the battery. 


Deleo -iRemuy 


ANDERSON, INDIANA 


World’s Largest Manufacturer of Automotive Electrical Equipment 
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REASONS WHY “PRESTONE” 
ANTI-FREEZE IS 1°" IN AMERICA 


“Prestone’ anti-freeze has seen 
more motorists safely through more 
winters than any other brand. 


The U.S. Army, Navy and 25 other 
Federal Bureaus use “Prestone” 
anti-freeze for the protection of vital 
equipment. 


Behind “Prestone” brand anti- 
freeze is one of the most famous 
guarantees in motordom. It says 
plenty ...in writing. 


4s aa * . 
Prestone’ anti-freeze is ethylene 

glycol PLUS special processing and 
exclusive ingredients that make it 
America’s finest anti-freeze. 

One shot of “Prestone” anti-freeze lasts all 

winter. There's no replacing ... no boil-away 

... no fumes...no foaming... no fire hazard. 

It is harmless to your cooling system... pre- 


vents rust and corrosion. See 


your dealer today. 
r SALLON 


The words “Prestone teready” are registered 


trade-marks of oy nal Carbon Company, Inc. 


"PRESTONE” Anti-Freeze 


| nothing bse like ~” 
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Window-Shelf Brackets 
of Spider-Web Design 


PLATE-GLASS hanging window shelves 
have become popular, and a decorative ar- 
rangement can be made inexpensively as 
shown. The supports are of 24-gauge gal- 
vanized sheet iron (Continued on page 214 
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‘But madame -1 am 


an artiste!” 








“Who, me?” «aid I, when this 

housewife asked me to polish her 

ear for my victuals, “A retired 

impresario?” Whereupon she just 

handed me a can of polish and 

said, “No work, no food... get < 
busy!” Which I did, for just then 

I smelled steak sizzling. 


Imagine my joy! Why, 
this polish imparted a daz- 
ziing shine with scarcely 
more effort for me than 
when 1 wielded the baton 
for the Hoboken Philhar- 
monic! “Ah, No. 7,” I 
said, examining the can... 
“my favorite number!” 
Then I saw that it was 
“made by Du Pont.” 


“That No. 7 Polish,” I con- 
fided, as 1 topped off my Yaad 
steak with a slab of pie, . 
“is made by the same peo- ~~ 
ple who made the ‘Duco’ 
finish for my last three 
town cars. No wonder it fp.» 

a” et “ 


~— 


<= 


bestows such a Justre! And _e 
using it left me so full of 
vigor I'd be charmed to 
‘ hop some wood for you, 


Madame.” 


pu pont N° 7 POLISH 


made by the makers of DUCO* and DULUX* 


WANT A SAMPLE ? 


Du Pont, Dept. 6-5P, Wilmington, Del. 
Send me a sample of No. 7 Polish 


enough for hood and fenders. 1 enclose 6¢ 


to help cover mailing cost. 


Name 


Address 





CLEAN AUTO UPHOLSTERY with DU PONT TRECLENE,” 


the non-inflammable cleaning fluid which leaves no odor. 
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“GUESS AGAIN ; 
ART WALKING 
3 


AND ST 








...and GUESSWORK leads 


to grief in motor repairing, too. 
Be safe. Get piston rings that are 


specifically Evrgineerted 


for your particular model of car. 
Insist on 


McQUAY-NORRIS 


7 , ALTINIZED << 
PISTON RINGS 


’ , 
HERE sno gucssworKk 


with these rings be 

each Engineered 
Set is specially mad 
for one particular make 
and model of car and 


pres f 


ni stalled accord 


ing to blueprint instruc- 


these rings will stop ol 
t blow-by - 
~~“ Stk 


M.QUAY 
NORRIS 


j nd each ring 
is Altinized—an exclusive com 
McQuay-Norris feature—to «ge of) 
vive long life and reduce wear. AUTO 
{ PARTS 


McQUAY-NORRIS MFG.CO. 4 fone a 
St. Louis, Mo. 
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1” wide, folded to an angle with ':” legs; 
and 1/16” diameter iron or brass rod. Com- 
mon furnace damper chain is used to hang 
the ',” plate-glass shelves. 

The top brackets are shaped to resemble 
a spider's web. All four brackets are per- 
manently screwed to the window frame. AS 
many intermediate shelves as desired may 
be hung directly on the chains. Each shelf 
should have two 22-gauge steel wires run- 
ning lengthwise to act as a tie wire so that 
the shelves will not accidentally drop from 
under the end angles while being cleaned. 
Spans longer than 36” require heavier plate 
glass or else should be lightly loaded. 

The metal may be gilded or painted flat 
black. The gilt is pleasing with dark window 
frames, the black with ivory or cream 


frames.—-CARL F. H. SCHRADER, 








DRY-MOUNTING 
TISSUE, 


\ SHEET- 
COPPER 
Tie 


Mounting Tissue Tacked 
with Soldering Iron 


WHERE dry-mounting tissue is used for 
sticking photographs or drawings to mounts, 
the tissue usually is “tacked” in position 
first so the edges can be trimmed and other 
operations performed without its slipping. 
The tacking is done with a warm, blunt- 
nosed tool. Such a tool can be improvised 
quickly from a small soldering iron and a 
piece of sheet copper.—-W. E. B. 


Quickly Made Wing Nut 


RECENTLY I needed a 
wing nut, but none 
was on hand or could be 
purchased in the neigh- 
borhood. I made an ac- 
ceptable substitute from 
an ordinary ':” hexag- 
onal nut. First I 
drilled a hole in one of 
the sides and tapped it; 
then I cut the nut in 
two a little above cen- 
ter and also cut down 
and filed the sides to 
FRANK GROSS. 


HEXAGONAL NUT 


aon | 
DRILL AND TAP anita 
; i shape. 
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may worry about the plumbing 


«= 


but here is one worry you can avoid 


good dealers’ stations and leave your chassis 


With proper care you might have avoided the 
worry of that leaky pipe. That's true about 
chassis lubrication too. 

A haphazard job with ordinary grease 
means early repair bills. That's why it is im- 
portant to remember one word: “MARFAK,” 
which means our 40-point Chassis Lubrication 


lubrication worries with an expert. 


TEXACO DEALERS INVITE YOU TO tune in the TEXACO 
STAR THEATRE — Starring Kenny Baker and Frances 
Langford—Every Wednesday Night—Columbia Network 

9:00 E.D.T., 8:00 E.S.T., 8:00 C.D.-1 7:00 C.S.T., 
6:00 M.S.T., 5:00 P.S.T. 





Service. We are trained in a special Texaco 
lubrication school. We work from a special 
Texaco “Lubrication Guide,” so we don’t 
miss a point on your car. We use Marfak 
lubricants. They last twice as long as ordi- 
nary grease. 


Look for the bright red sign, “Let us 





Marfak your car,” at Texaco and other 


TEXACO'S 40-POINT CHASSIS LUBRICATION SERVICE AT ALL TEXACO AND OTHER GOOD DEALERS 
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HARLEY-DAVIDSON MOTOR CO. 
Dept. PS, Milwaukee, Wis. 
Send FREE copy of big 24-page “Enthusiast” mag- 
E azine filled with thrilling motorcycle pictures 
and stories. Also literature on the new Harley- 
: Davidsons. Stamp is enclosed for mailing cost. 


Name 
Address 


anno ooo 
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Insure Success 
in Your Workshop with Our 


BLUEPRINTS 


HEN you are making furniture, mod- 
Wis boats, and other articles in your 
workshop, accurate, detailed blueprints sim- 
plify the work considerably. Ever since 
1922 we have provided readers with author- 
itative drawings for many projects at a 
nominal cost, and this service has grown to 
be the greatest of its kind. Some of our 
plans are listed below; a complete list will 
be sent free upon receipt of a self-addressed, 
stamped envelope. 


MODELS 
ey or Fe 
Barnegat Lighthous lt higt 
BLUENOSE, famous fishing schoone 
110-111-112-R 
Clipper Ship GREAT REPUBLIC, 31 
272-273-274-R 
» SEA WITCH, & h 219 
ch DIAMOND TALLY-HO, 20',” 
»-116-117-R 
» Raider ALABAMA, 21 hu 


lieon REVENGE 21 h 


Os is-209 
Fishing Schooner WE'RE 
Courageous.’’ 9 over all 
H. M. 8. BOUNTY, 8 hull 
Liner QUEEN MARY, 10% 
Mir . ‘ 


HERE of 
51-R 


ture Fleet of Nine Moderr 
Ships full-size plans and 
ho et fe rm ¥) 4 
NOURMAHAL, power yacht, 8%” hull 
Ocean Freighter, 14” hull, 271 
Re . » Marine Cutter 1OF 
13's” hu 74 


LANE 


FURNITURE 


with uton - light in top 
Fireplace I Trinket 
iding Copies of lar Science 
Doub! > . Bed, 277A 
Early American Round-Top Stand, 191A 
Fireside Bench, Colonial, IS7A-18S8A 
Floor Lamp, with tripod base, 243A 
Four-Leaf Card or Occasional Table, 239A 


(Continued on page 218) 
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WYGOOD LIGHTW 


S the most important tool in your Home Workshop 2 








TRY THESE TIPS 
to get more out of it 


1. In a small home workshop you need 

at least twe 50-watt G-E MAZDA 

on ps in RI Mt reflectors. Be sure to 
int uni ver front edge of bench, 

not halfway from front to backj 

you vl see pencil marks 

2. For better light, 


vered Bx wlG-E Maz 
reflector. The 1 














built into this bulb g 


ous, diffused lighq for eas 


3. in a larger shop, you n 


these units. 




















6. Horizontal boring and : 
> in workshop or | 

r with a handy utility light 

i G-E Ma; A Retle« 


amp in Clamp-on cket, i 








t where 





7. Avoid trouble, save st 
Use G-E MAzpba lamps 


150-watt 
the lamp bulbs you Silvered Bow! 
home workshop and 45¢ 

ise are G-l MAZDA 


, , 
the kind that are made ¢ 














G‘E MAZDA LAMPS ‘Kz 


Reflector lamp 


GENERAL‘$4) ELECTRIC 85¢ 
Ne J 
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Plans for the Workshop 


KNOW YOUR TOOLS iaideeepabil 


To keep pace with modern industry's re- : os con 
. ging bir t i yy 41 

quirements, a knowledge of filing funda- > : 

mentals isn’t enough. Specialization is the 

watchword ... fast preduction and high ; 

efficiency demand special-purpose files for y 3 op (turnit 

various metals and alloys. adil — 

Can you choose or recommend the right 
file for a given job? Employers will thank 
you if you can. And you'll be more valu- 
able to yourse if! 

Nicholson makes more than 3000 kinds, 
sizes and cuts of files. What filing problem 
may we hel; vou solve? We've Technical 
Bulletins that will help you. Mill supply 
and hardw ire dealers earry many special 
and general purpose files in Nicholson or 
Black Diamond quality brand. 


NICHOLSON FILE CO., PROVIDENCE, R.1., U.S. A. 
(Also Coanedian Plant, Port Hope, Ont.) 


BOATS 








261-262-R 


tSLACKCAT 


@ ALUMINUM “A” FILES— @LONG ANGLE LATHE 
Special cut for fast, non-clogging FILES — For clean shearing 
filing of ductile-metal castings, self clearing, and smooth fin- 
sheets and bars, ishing under light pressure 


. 


@ DIE-CAST FILES—For fin- @ BRASS FILES—Designed to 
ishing die castings sluminum- hold file to tine of work, yet 
alloy and similar metals. break up filings, keep file clear. 


NICHOLSON 


. { [ a S Ser ee Popular Science Monthly 
USA. 353 Fourth Avenue, New York 


» the blueprint, or blueprints, numbered 





MADE IN U.S.A 


FOR EVERY PURPOSE 


[olieeetietienedineeettinadiieatineeatincnsticntiaestianstiemnttent 


| NICHOLSON FILE COMPANY 
19 Acorn Street, Providence, R. |. 


7 
| 
| 

Send free book. “A File for Every Purpose.” | 
| 
| 
! 

= | 


Name 





Address 








| 
| 
| 
! 
! 
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| BRE CAN YOU EQuaz 
wHEr E CADI0 £25 SU AL 
THI 5 


[4 ruse 
CHASSIS 


COMPLETE WITH TUBES 
AND SPEAKER READY 
TO INSTALL IN YOUR 

PRESENT CABINET 


YOU BE THE JUDGE 


Do like thousands have done— put this 

FREQUENCY MODULATION new 1941 chassis in your present cabinet 
Other chassis and cabinet models are fully 

AND TELEVISION PROVISION pictured and described in our new 1941 
OW, you can enjoy the mighty power Pactery-To- Vou, menzy-caving coteien . . 
of a 14-Tube® radio, at the amazingly from 5 to 17 Tubes, and up to 5-Wave 


ee ae 


low, factory-to-you price of only$19.95. Bands including Radio-Phonograph 
~ combinations and Ho R orders. 
You never heard such brilliant SO™°'"?*"'OS #! sgn aaa 
i performance and beautiful tone for so AMAZING 
little money! Now, tune in exciting FOREIGN RECEPTION 


broadcasts direct from distant overseas TUne in broa ts direct from the capitals 
of Europe. Listen direct to distant overseas 
stations. Our famous 30-day prove-it- 
; stations in remotest parts of the globe. Hear 
, | , . , 
yourself plan, fully protects you and history in the making betore it appears in 
enables you to prove Midwest's  yourlocal paper. and, before your local station 
super performance in the privacy of announces its own version of the news? 
“Fi sbes include Rectifiers 


, , , ° urteen ¢t 
your own home, without obligation. Seeuneeh seek taanae tia ken 


FILL IN COUPON AND MAIL TODAY OR JUST 
SEND YOUR NAME AND ADDRESS ON I¢ POSTCARD GET 


CABINET nitro fp mOWESTS 
M oO D E L MANUFACTURERS OF QUALITY RADIOS SINCE 1920 ANSWER 


Midwest Redio Corporation TO 
Cincinnati, Ohio, U.S. A. a eae . ee. 
95 Dept. 59-EE 
by Send me your new FREE  Address___. ; — TRADE- 
“ree ee 


Catalog, complete details of 








your liberal 30-day Trial offer Town State INS / 


COMPLETE 7 and factory-to-you prices. User-Agents Make Easy Extra Money. Check here ( ) for details 
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HOME CRAFTSMAN 





SHORT CUTS FOR THE | 





How to Spot 
A Metal Surface 


@ Here's an easy Wa) to produc e that 
de sign calle d spotting or 


seen on the backs 
he be ds 


attractive 
usually 
ryovements OF ont 
You simply “glue a 
or felt on the end of 
and 


frosung, 
ot watch nN 
of fine lathes 
disc ot le ither 
a short piece 
with fine 
Carbide or 

Oxide Powders. 
dowel rod in the 
1 revolve at slow 


ot dowel rod, 
Carborundum 


charge 1 
Aloxite 


Brand Silicon 
Brand Aluminum 
Then place the 

drill press chuck ane 
When the charged tip 1s 
a polished metal 
rings will be 
These rings 


speed 
brought against 
a series ot fine 


surface 
Lin the metal 


engraves 
discs arranged in 
1 effect. 


or orde rly rows 
produce the desires 
ll supply 


lealer or 0 
lete line of 


Ask ye hardware « 
hous 
Carbo 


sharpening st 


you the comp! 

} 

»-made coated abrasives, 
: . j 

grinding wheels anc 


or the 


ones, 
other abrasive products f home 
cratcismat Send 10¢, com or stamps tor 
stone and % sluable 


sharpening 
abrasive prod 


| on how 


CARBORUNDUM 
~Srrs 


souvenir 
illustrated man 
ucts can save t 
and heip 


better Work 
v 


lo 


UW rite Dept. § 0 
THE CARBORUNDUM COMPANY 


Niagara Falls, N. Y. 





Copper Keeps Tree Roots 
from Entering Drains 


O STOP treer sf 
| rOP tree roots from entering vitreous 


A rn te = tile, mix 1 Ib. genuine copper 
ee — : 2 r to 100 lb. of the dry mortar 
won a aying the pipes. As soon as the 
esos Re a ww through settling or other in- 
z Vy, 1e embedded copper becomes expose 
and quickly acquires a coating of eae eos 
ye < > > ¥ b a 
a -copcacenl i etn this is insoluble, it te 
oa 4 cme ree roots coming in contact 
cl — E revents further growth. 
a, lteter sprinkled over the so- 
esl oxic . Apa of asphaltum packing 
ong become va ct in stopping the entrance 
ito the joint. 
wane cn trouble with tree roots is antici 
om pnt already laid without this 
‘yP oes P a three parts flour and 
wok He weer may be mixed thoroughly 
a aaa a thin, creamy consisten y, 
ae eee, nt gonad or five times its volume 
price A om poured down the sewer. A 
— amount will adhere to the greasy sides 
as tie gine ee ae any tree roots growing 
eect I .. ~ roots, when poisoned, will 
ay . EDWARDS BROWN, 


Powdered Rosin Helps Hold 
Turned Work in Chuck 


int cea cae to a fine powder forms a 
ar a < en necessary between turned 
whi h + ae as wooden bowls, trays, or boxes 
mee 4 lave to be finished by the so-« alled 
fe — method, and the hollowed wood- 
plate for tgs process, the chuck or face- 
don n non tl < piece of scrap wood turned 
oie tne = wane wneel it makes a tight fit 
The Boast arte. turned part of the work 
turned others dusted on the form and on the 
fitted a tl of the work, and the two are 
of tie na ai The unfinished part 
out danger of cate ready to be turned with- 
5 if slipping.—J. R. H 


Old Phonograph Record Serves 
as a Sanding Disk 


PB Sew ages found an old phonograph record 
pr S an excellent disk sander when used 
macir ar saw m: ns 
cular saw mandrel. The record should 

. ( 


I HAVE 


be fa , ° 

less rin Pa se thin records are use- 
same yA sprey First cut the record the 
“rman ioe . er as the circular saw and en- 
eRe —— center hole to fit the saw 
ecain ahiee no apo a sheet of sandpaper to 
mene :; : T a to shape. A sheet of No. 
side is a nals side and No. 1 on the other 
cement giv + commination. Ordinary rubber 
nemay a s satisfactory results for fasten- 
§ the paper.—-EMERSON W. BALL. 
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fect IO BAND SAW 
’ “ your Workshop 


@ The massive design, advanced engineering, 
thoroughly studied design and accurate con- 
struction of this machine make it the finest 10” 
band saw ever offered to the craftsman, Its 
capacity under the guide makes it the equal of 
many machines of larger throat capacity. It has 
an exceptionally rugged heavy frame; double- 
aled ball bearings lubricated for life; heavy 
st-iron 11” x 11” table, micrometer adjust- 
ents in upper and lower guides and many 

, prospective pur- itures. Some of its specifications in- 

wer tools : lude: Overall Dimensions: 33! 9” high; 113,” 


Weres 


In the design and manufacture of i de; <. ront to back. Capacity: 10” blade 
ill bea it ly ipper arm; 6” under guide. Accu- 
e to remove gore | : , true-running balanced wheels, 
aesctigy | rried on self-sealed New Departure 
rings—lubricated at factory 
wir entire life. Heavy accur itely 
haft. Micrometer-adjustment up- 
Each adjustment independent of 
ch made with precision. Microm- 
le, with adjustments brought 
able. Oper t inds never 
An exclusive feature. U 
make the knives ris .p wheel tilting device and tension scale sim- 
ducing an uneve ut | \ ilar to that used on 14” band saw. Both 
Pre tending | Mt be rings as pr — ” wheels and blade thoroughly guarded; 
ty het i. pega oni only portion of blade actually used for 
kag sage cutting is ever exposed. For full . 
prices on this and other Delta tools, fill 
out the coupon, 


Send for Latest Catalog 


A complete guide book to power tools which 
not only lists the complete line of Delta “‘Qual- 
ity wood and metal working tool but 
shows you the rtant points to look for in 
all power tools. It illustrates and explains the 
advantages of tl an udden features of 
design and wtructior t make tor 
' long, better rvice in 

gS are | power tools \lso 
powering P ‘ send for Project Book 


rove to 








from side to si 


details 


3; you 
cy in 


In power 


No. 7 crowded with 
me pre ts, includ 
1 vorking dr 
phe 

ull instruc- 


importance to you, 





eee eee eee eee 
Delta Manuf ing Comp  — 
600-634E. Vienna Ave., Milwaukee,Wis. . 
Gentlemen: Send me the latest Delta Catalog listing the 
line of Delta Lathes, ¢ tar Saws, Band Saws 
1s «, S ” rs and Drill Presse 





complete 


CI enclose 10c (stamps or « © which please send 
me the new Delta P . 
Name 

600-634 EAST VIENNA AVENUE 


MILWAUKEE, WISCONSIN 


Blus0 


eesecaceceoccal 


nN 
— 
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le MOBIL HANDY OIL 


Protect models with this non- 
gumming oil. Excellent for 
electrical appliances, sewing 
and washing machines, bicy- 
cles, toys, automobile gener- 
ators. Prevents rust. Wall 
bracket free with every can. 


Mobil 


Handy Oi) | 


FOR YOUR 
CAR ENGINE! 


MOBIL UPPERLUBE 


Reaches upper cylinders as a 

vapor. Special impregnating in- 

gredient is adsorbed into metal 

surfaces where it is ready for instant lubrica- 
tion; helps reduce wear; keeps valves free. 


Buy where you buy Mobiloil or Mobilgas 


Mobil Specialties 


MOBILGLOSS - MOBILWAX - MOBIL STOP-LEAK 
MOBIL HANDY Ott MOBIL RADIATOR FLUSH 
MOBIL WINDOW SPRAY MOBIL UPPERLUBE 
MOBIL HYDROTONE MOBIL SPOT REMOVER 


BY THE MAKERS OF MOBILOIL 


Improved Way to Fasten 
Floor of Stock Truck 


WHEN the floor of a 
stock truck becomes 
worn, the boltheads are 
left projecting as 
shown at A, which 
makes it difficult to 
clean the floor. since 
the shovel continually 
catches on the projec- 

tions. A good way to avoid this difficulty is 
to lay the planks as at Bwith the bolts coun- 
tersunk considerably below the surface and 
then fill the holes with molten lead. This 
provides a floor that remains comparatively 
smooth because the lead, being quite sott, 
wears down with the wood.—W. J. W. 


Paint Thickened with Whiting 
for Coating Cracked Boards 


THE siding or weatherboards of an old 
house were cracking, and many knotty 
places had split radially like the cuts in a 
pie. After trying several different ways to 
make a presentable job of repainting the 
building at the lowest possible cost, I finally 
solved the problem by adding whiting to a 
good grade of house paint. The paint was 
mixed thick enough so that it would not run 
out of the cracks, but not too thick to adhere 
well to the rough surface..-MAURICE GORE. 


Furniture Casters Need Oiling 
to Prevent Corrosion 


IF THEY are neglected for years, casters on 
beds and other heavy pieces of furniture 
may become so corroded and stiff that they 
will neither swivel nor roll, and the floor 
then becomes badly marked up. To avoid 
this, take out the casters occasionally and 
put a little heavy oil or petrolatum on the 
spindle or bearings and on the pinion of the 
roller..-H. W. MATTHAES, 


Checking Cracks in Plate Glass 


WHEN a plate glass window becomes 
cracked, but not so badly that it has to be 
replaced, it is desirable to take sorne steps to 
prevent the crack from extending. One way 
to do this is to score an are about 4,” in di- 
ameter with a glass cutter at a point ',” or 
3.” beyond the end of the crack. The mark 
is made in such a way as partly to inclose 
the end of the crack, but it must not touch 
it. When the crack later extends to the arc, 
it runs into it and is stopped. 


POPULAR SCIENCE 





BE SAFE ALL WINTER 
LONG WITH” PRESTONE” 
ANTI-FREEZE! 


Put “Prestone” anti-freeze into your 
car now... and forget about freeze-up, 
boil-away, foaming, replacing, rust and 
corrosion. One shot lasts all winter. 
You're safe—and you know it! 

That's why “Prestone” brand anti- 
freeze has been used in more cars than 
any other brand of winter protection 
...why it is the choice of the U.S. Army, 
Navy and 25 other Federal Bureaus! 

“Prestone” anti-freeze is ethylene 
glycol plus exclusive inhibitors and 
special processing that make it Ameri- 
ca’s finest anti-freeze. GUARANTEED IN 
WRITING. See your dealer today. 


PER 


The words ‘‘Prestone"’ and ‘Eveready’ are regis- 
tered trade-marks of National Carbon Company, Inc. 


. fi Ses “THERE'S NOTHING 
ur reeze ELSE LIKE IT” 


OCTOBER, 1940 





FINE PRINTS AT LESS COST WITH 


HALOBROME 


THE IDEAL PROJECTION PAPER 


SPECIAL 
TRIAL KIT 


$100 


Post 
PAID 


—- + SHEETS EACH OF 
6 SURFACES, 8x10, DBL. WGT. 


MAKE THIS PRACTICAL DARKROOM TEST 


Be positive your enlarging paper is best for your needs. 
We're confident comparison will prove Halobrome’s photo- 
graphic excellence and cost-cutting processing advantages. 
That's why it’s good sense to try Halobrome even if your 


present paper seems satistactory 


THE HALOID CO., 400 Healoid St., Rochester, N.Y. 
Here is my $1.00. Pl 
Paper Kit, consistiny 
Bx it 
NAMI 
ADDRESS 


Halobrome 


of 4 sheets cach of 6 tavorite 


ase send my Projection 
surfaces, 


double weigtit 








DO YOUR OWN DEVELOPING 


50 places 


apr 


\N pHoroc® 


something extra 


out of 


Get thot nto your prints that makes a salon 
standout picture. Begin now to do your own 
developing. This 18-piece complete developing and printing outfit 


ust another 


provides oll the necesory essentials. Valued 

ot $3.95, here's rea money-saving you wont $9 49 
want to miss ot this low price 2 e 

BE SURE YOU SEND for 


cameras and equipmen?’ 


catalog of latest nationally advertised 
t's FREE! SO poges of values fo save you 
important money. A postcard will do. Mail at once 





NEW YORE w Y¥. 


@ th Ave 
CHICAGO, KL 

iw tion Bed 
ATLANTA. GA 

. dS Pe Stree Street 

BOSTON, MASS 

SROWNK WY 


NEWARK WOE 
JAMAICA. LE 


ee se ese ess 2 = & & Fo 


LAFAYETTE CAMERA 
Dept.? K C—100 Sixth Ave.,New York,N.Y. 
Rush FREE Camera Catalog No. 81. 


l enclose $ 











Rush my order. 


iTY STATE 
Se neeexk#beoeseeseee eee ea a 


224 


Camera Shoulder Strap 
Kept from Slipping 


THE shoulder strap of an ever-ready cam- 
era case has a tendency to slip off. To give it 
a positive grip on your shoulder, cut a strip 
about 2” by 8” from a rubber stair pad o1 
discarded inner tube. Make a pair of slits at 
each end and thread the strap through them 
as illustrated..-RAY KERSCIHINER, 


A rubber shoulder piece is added to the strap 


Brass Wire Stiffens Tube 
for Print Washer 


WHEN prints are washed in an ordinary 
tray with the aid of a rubber hose, it is an 
yrrovement to insert a 
ther nonrusting wire in the tubing 
it can be bent wn below to fit around 
the bottom of the tray. Very small h 
cut at intervals in that part of the 
which will rest in the tray, and the open end 
is doubled back on itself and bound with a 
piece of strong cord or 
holes are small enough, the water will spray 
forcefully out of them and keep the prints 
agitated.._FRANK CAPORAEL 


piece of brass or 
so that 
as sh 
les are 


tubing 


brass wire. If the 


The tubing is kept in shape within the tray by 
a piece of stiff brass or other nonrusting wire 
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Lens Partly Covered to Get | 


Soft-Focus Pictures 


WHEN high- 
speed camera lenses 
are stopped down 
considerably, the 
image becomes 
Sharper because 
the center of the 
lens is generally 
freer from optical 
faults than are the 
edges. By using 
this principle’ in 
reverse blocking 
off the center of 
the lens, and using 
beautiful soft-focus effects 


a 


EDGES ~ 12) 
CEMENTED dyad 
BETWEEN \o=m 


CARDBOARD GAN 
RINGS VFA 
The spot is mounted on 


transparent tissue held 
between cardboard rings 


only the edges 
may be obtained. 
A device for achieving this can be made in 
a few minutes. Just cement a thin disk of 
black paper to the center of a clear, thin 
piece of transparent cellulose wrapping ma- 
terial. Clamp the edges between two strips 
of cardboard rolled into a sort of embroidery 
frame just large enough to fit the lens 
mount. The black disk should be held as 
close to the lens as possible, and must, of 
course, be smaller than the diaphragm open- | 
ing used. By using disks of different sizes, 
various degrees of softness may be obtained. 
The increase in exposure necessary may be 
calculated by subtracting the area of the 
disk from the area of the camera aperture. 


Oars for Model Lifeboats 


AN ADDED touch of realism may be given 
to lifeboats and dories on ship models by 
lashing sets of oars across the thwarts. For 
very small models, the oars may be shaped 
from toothpicks. Lash them in place with 
cotton thread that has been dipped in 
strong tea to color it.—P. H. S. 
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BRING BACK 
SUMMER IN 


November ? 


Mevie Opportunity 
No. 409 


CanYou 


YOU COULD WITH filme MOVIES / 


HEN November blasts whistle around the 
chimney corner, you'd get a real thrill 

from movie scenes of your youngsters at play last 
summer. How fast they grow up! You can hardly 
believe your own eyes. And in a few years those 
scenes would be price/ess. 

Can you think of any better hobby than this? 

You need not be expert to get good movies with 
a Filmo 8. Loading can be done in twenty seconds. 
Film drops into place without threading over 
sprockets. Press the button—what you see, you get, in 
black-and-white or full, natural color, even in slow 
motion. Newsreel-length 
scenes at snapshot cost! 

Precision-built by the 
makers of Hollywood's pro- 
fessional movie equipment, 
with four speeds, duties for 
animating cartoons, and 
provision for adding acces- 
sories as your skill grows, 
Filmo 8 isa basic camera that 
will meet present and future 
needs. See it at your camera 
dealer's. He knows Filmos. 
Bell & Howell Company, 
Chicago; New York; Holly- 
wood; London. Est. 1907. 


PALM- 
SIZE 


Jlme- & 
Onty s49°° 


Filmo Auto Load 16 mm. 
Movie Cameras from $115 


* *& FREE MOVIE BOOKLET * 


BELL & HOWELL COMPANY 

1837 Larchmont Ave., Chicago, Il. 

Send free, 16-page booklet telling all about 
Filmo 8 mm, Cameras and Projectors. 


Name 


Address 


City PS 10-40 


PRECISION-MADE BY 


LA 


MontTuty when 


writing to adve 











FREF BOOKLET 
CAMERA 
OWNERS 


EXPLAINS 


the easy way 

to get perfect 

still or movie 
pictures 


m 


en 
Here's a little booklet, especially prepared for be- 
ginners or occasional photographers, that illustrates 
and describes the easy way to get perfectly exposed 
pictures every time you use your still or movie 
camera. It’s written in plain, understandable lan- 
guage, without confusing technicalities; and it's 
full of interesting, helpful illustrations. Be sure to 
send for your free copy learn how easy it is to 
get every black and white or color picture you take 
sharply exposed with brilliant detail how simple 
it is to avoid film losses and picture disappoint- 
ments due to incorrect exposure. Write today, to 
Weston Electrica! Instrument Corporation, 622 
Frelinghuysen Avenue, Newark, New Jersey. 


WESTON 


EXPOSURE METERS 
INSURE PERFECT PICTURES WITH YOUR CAMERA 





Makes marvelous movies at everybody's price 
CINE-KODAK EIGHT 


ne Sed it at vour dealer's 





Fer POPULAR SCIENCE READ- 
ERS * ¢ cet nte we 


FRE ENLARGEMENT 


r 


hot or negative ¢ . s this free 
er DEAN STUDIOS, Dept. 259, 211 Tth 
St.. Des Moines, towa 














Small Graduate Measures 
Liquid Chemicals 


A SMALL graduate for measuring very 
small amounts of photo solution concen- 
trates, strong acids, and the like can be 
made from an empty ':-0z. glass M. Q. 
developer tube. A strip of waterproof ad- 
hesive tape is fastened to the side and 
marked off in five 1/10-oz. divisions. 


VERY old negatives sometimes have large 
patches of yellow stain that cannot be re- 
moved by any sort of bleaching 
The best way out is to make a positive in 
the enlarger by using a G (yellow) filter 
on panchromatic film or plate. From this 
positive, which will be free from stain, make 
a new negative.—E. B. DENNISON, 


proc ess 


Spring Clothespin Keeps Prints 
from Clogging Drain 


WHEN a drain of the type illustrated is 
used over the outlet of a darkroom sink for 
washing prints, an ordinary spring wooden 
clothespin, applied as shown to the overflow 
tube, will keep prints from floating over 
and clogging the drain.—SIDNEY R. BAYNE. 


The clothespin projects up from the sink outlet 
and prevents prints from floating over the drain 





Sash THE MICROSCOPE REVEALS 


psy NATURE'S MYSTERIES 


7-14 :tole) 4 3 Suen 


elivelcelutiagen 
graphs; tells how to go 
about microscopy asahobby; 
describes Bausch & Lomb 
microscopes for the amateur, 
$14.50 up. Write for your 
copy. 


Bausch & Lomb 22202" 


a ane 


Is Photography your hobby? Do you want 
a profitable easy business at home? Make 
PHOTO ENLARGEMENTS for yourself 
and oth ~9 You AUTOMATIC. eee 7 r 

Phot« a cor ts 

required. ws PIES any picture ANY 

‘ 
d ( ; 
\ 


COMPL ° pha SE rcular 
Dap. 


£. 
IDEAL-X , 148 West 23 St., New York 
PS 


179 W. MADISON ST. 
CHICAGO,ILL. 


60 POWER TELESCOPE... $219 19 


VARIABLE EYEPIECE 20X-—40X--60X 
N EW! Three telescopes in one. 3 different magnifications. 
® 20 power for ultra-bright images with 40 and 60 power for 


a/ SEND FOR MY NEW 


BARGAINGRAMS 


They give @ clear picture of the thousands of bar 


gains in new and used Camera equipment. Send 
for your FREE copy today . . . Two editions No 
242 for STILL CAMERAS ...No. 240 for Movies. \ Y 


extra long range. Guarantee wd ng distant objec chy 
people , Sports events, ships, mox s 
etc., 00 times as 


ar ywher re ne ear the 
than @ foot in lensth M poppe s te 
sections. Direct 1 

made. Prompt shi ment 


BRO NSC PEC 


rarantec 


. Dept. “G10. 


een Tool CEs. 


op te aon 2. Only $2 a 
Ww. ‘Zrth'st.. “New York. N.Y. 
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KS . GERSTNER Toot CHESTS 
—— 540 Columbia St. Dayton, Ohio 
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BRUSH PLATING OUTFITS | 


for autoparts, reflectors, faucets, bicy 


* No tanks necessary Free porticuloars 
GUNMETALCO., AVE.F, DECATUR, —— 
BUILD A MIDGET CAR OR SCOOTER 


WE SPECIALIZE IN WHEEL SETS. Ene sINES 
sete. We 
owe ~gh os. Bend 
use s cataleg as Aplape ferthre om iget Racer 
BILD-UR-OWN oter r It pay reliable 
PARTS AND Bild-Ur- 
SAVE MONEY SenDevices. ayags North. Parkside. Dept. Ps. 10, Chicago 


TRAILER BUILDERS’ GUIDE & CATALOG only 10c 


Bulld 
t ir xl es. ¢ 
y 5 Univers 
| F < SEND 


HAMMER. BLOW TOOL COMPANY, Dept. D- 10, Wausau, | Wis. 


the best at the 


1 Aa 


SAVE REPAIR 
COSTS WITH P.W. 


Plastic Wood has 1001 uses in the 
home and workshop. Handles 
like putty; hardens quickly to per- 
manent wood. 
In cans or tubes 
at Paint, Hard- 


ware, 10¢ Stores. 


PHOTO ENLARGING 


‘ OFFERS BIG STEADY INCOME! 


oO enlarger 
! maie qual 


For Target—Smali Game-Camping-Etc. Gu 
anteed— Accurate Pre actic al —Gequemiess = = Sefe— 
ea 

olt ‘Action—Wammer 
Fire Mair ‘Trikker—Satety tock—Mand oe y 
BB $s ‘ re BB 
a f Be ome » 
Ge nuine Comore ssea Air nities for BE N 

t Write Today for comple te speci- 
tic ations and ‘Wee tar et 
St. Louis, Mo., U.S.A. 


BENJAMIN AIR RIFL Co. 852 Marion St. 





oo tad Udit DING PROF 7. S: / with Ne wAC Are Welding 


HOBART "BROS. COMPANY, Box P- 10401, 
pm this ad and MA/L TODAY FOR COMPLETE /NWFORMATION 


' tart fare 
mit wean 150i ty) 300 RoFiT iv - CAP 
10 days trial on your A a FREE! 


=. fhe one jobajane “sew pross i 
eT 


ak. Write tor your 


TROY, OHIO 
ASK FOR /T. 








Now a New 30,000 WATT Bombers or Battleships ? 
WITTE piesetectric PLANT erty 


our Navy as engaging any encmy fleet far 
Backed By out on the high seas, where land-based 
aemenanains 2 planes play no part ia the combat. It would 
be the carrier planes of the two ficets that 
would fight it out in the air, wh.ie the sur- 
face craft joined battle below. So far as 
irrier-based dive bombers or torpedo planes 
could shake off attackers, and damage op- 
posing warships, so much would that con- 
tribute—-even if not decisively—to the ulti- 
mate outcome of the engagement. But it 
would be joint action by sea and air that 
counted, whether it was an air bomb or a 
shell that finished off a hostile vessel. 

So, from our own viewpoint, “air power” 
and “sea power’ become merged into one. 
Taken separately, neither one completely as- 
sures our security. Reénforcing each other, 
they constitute a mighty defense team to 
Pay for Themselves from Savings apap safeguard America. 


WITTE 30 KVA 


2500 to 30000 watts—\ 


Easy to buy 


eet a b | : Robot Bombardier Drops 
Gey TWE FACTS “ - “Eggs” in Patterns 


Get FREE 


WITTE ENGINE WORKS | Literature BOMBS are dropped automatically at regu- 


222-A Oakland Ave. Kansas City, Mo. ( ——____..}, lar intervals to fall on evenly spaced points 
EASY TO READ on the ground, by a robot bombardier in- 
vented by Ralph L. Bell, of Raspeburg, Md. 
( The machine automatically takes into ac- 
count the ground speed of the plane. 
Electrical impulses release the bombs 
from their racks after the pilot has pressed 
a button, or when a bomb sight is aligned 
with the target. Control is accomplished 
by a motor connected to dials which have 
previously been set to correspond to the 
speed of the plane and the intervals at 











which the bombs are to be dropped. 
Once the device has been started, it con- 
tinues to drop the bombs at regular inter- 
vals until the racks are empty, enabling 
the deadly “eggs” to be laid as closely or 
rpest possible contrast as far apart as is required by the nature 
ys easy to read. No of the target. 
proof white surface is 


the s t from rust. Favorite 


stems, tad eo Mich, eesti Gauges Speed of Plane 


i 

i] 

face 5 svi 

a“ « “« ] 
5 , 7S and 140 ft. lengths. Mail coupon today 


f the line and trated fo . _— . . 
f the line and illustrated folder. } GREATER accuracy in antiaircraft fire 


carl : nag all ee iy the © a 
WYTE FACE s ent which gauges the speed of 
FAVORITE an approaching plane. When the height of 
STEEL MEASURING TAPES the craft above the ground has been de- 
termined by other means, the observer 
ahi An sights through the device and counts the 
seconds while the plane’s image passes 
between points on a horizontal line. The 
plane’s speed can then be determined by 

consulting a scale. 


for tree sample « 
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FOR: AMERICAN MOTORISTS 


CURYSLERS 1 NGINERRS 
{ 


ACTUAL SIZE 


PROM 


Mak" 


a et li a 

















is YNC R O Ji G s A W ws | V-pLuG MODEL BUILDERS — ATTENTION! 


er designed for making models: I= . 
s: furniture; puzzles: mat andl anal Champion has designed 3 
af e: pu s: maps: and househok ie 
Inlay. Serollwork and Marquetry workers spark plugs for model gas 
find Syncro Jig Saws ideal for following intricate pat engines which give the same 
dependable performance as the 





* handiest tool ev 


terns. They cut circles as small as 1 16” diameter. Cut OU PION 
fast, with clean edges: never need oiling. Safe. Conve regular spark plugs. Sillment 
ient. Inexpensive. Throat clearances 16 13! a sealed. Sillimanite insulator. 
At your favorite dealer Alloy needlepoint electrodes 

for easy starting. One piece con- 


(4 3 — to — from — struction, 

synero Jr s clearance & 5.9 

~n ld 4, CHAMPION 

synero No. 7 16 2.0 |\V-2 V-3 ‘ 
7 s. | SPARK PLUG CO. 
( plete t / eoadu ft Ys 716 
Aah tee Cateten © 4 Thread "%"-22/%".2]| 901 Upton Ave. 
Tweed Tost | E %r2_| Ye Toledo « Ohio 


SYNCRO DEVICES INC. 747 BEAUBIEN ST. DETROIT Weight, Grams | % | % 
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NEW YORK 


at 42nd St.) 
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U.S. 
DEFENSE 


U. S. Defense Forces have again 


selected “Prestone” anti- freeze 
to safeguard vital equipment— 
because it’s the safest, surest anti- 


freeze ever made! 
SEE PAGES 212-223 


ONAN ELECTRIC PLANTS 
ALTERNATING AND DIRECT CURRENT 


" " 


THOL SANDS EN USE EN ALL PARTS 
OF THE WORLD 

D. W. ONAN & SONS 

S Royslstom Avenue © MINNEAPOLIS, MINN 


14% 


Fluorescent Lighting Fixtures and Parts 





McKIBBIN NEON INC ‘ So. Norwalk, Conn 


WASHING MACHINES 
NEED 3-IN-ONE 


HEAVY BODY 3-IN-ONE Oil 


works wonders on Washing 
Machines and Electric Refrig« 
erators. It instantly penetrates 
the tightest bearings and mov- 
ing parts. Lubricates—guards 
against rust. Get it at Hard- 
ware, Drug,Grocery, l10¢ Stores. 


nfiion Tort 


More Guns for Our Army 


(Continued from page 61) 


at the rate of fifty-five or sixty miles an 
hour as long as it has a clear road. A long 
day’s march for horse-drawn light artillery 
is thirty miles; truck-drawn light guns 
easily can do 175 miles a day. Horse-drawn 
artillery can keep up with foot-slogging 
doughboys and marching horse cavalry; 
truck-drawn guns can keep up with tanks 
and motorized infantry. 

Field artillery isn’t of much use without 
the auxiliaries which make it possible for 
it to fire accurately. The men at the guns 
seldom see what they are shooting at; their 
fire is directed by officers in observation 
posts connected with the batteries by tele- 
phone or radio, and often is corrected by 
observers in airplanes or balloons. 

One of the most valuable artillery auxil- 
iaries is the observation battalion. It’s the 
most highbrow outfit in the Army. Its buck 
privates chat about asymptotes and its non- 
coms live on intimate terms with the bi- 
nomial theorem. Its job is to locate the 
enemy's heavy guns by taking cross bear- 
ings on their flashes, and by measuring 
with scientific accuracy the travel from one 
microphone to another of the sound wave 
initiated when a gun is fired. The best re- 
sults in sound ranging are obtained when 
fog or heavy rain blind visual observation. 

We have one sound-and-flash observation 
battalion in our Army. The Germans have 
one with each of their divisions! 

We also are short of airplanes especially 
designed for the spotting of artillery fire, 
and of the successful C-6 motorized obser- 
vation balloon which, equipped with a de- 
tachable undercarriage with an airplane 
engine and propeller, can move from one 
place to another at a speed of fifty miles an 
hour. 

But most vital is the Army’s need for 
more guns with which to do its national- 
defense job. Official figures are not obtain- 
able, but it is doubtful that we have more 
than one eighth the number we should have. 
Deciding on just how many guns, and just 
what sort of guns, the Army needs is the 
Army’s job. Making sure that the Army 
gets those guns is the job of every American 
citizen! 


New Garand Rifle Sight 


JOHN C. GARAND, inventor of the Garand 
semiautomatic rifle recently adopted for 
the U.S. Army, has patented a new and im- 
proved front sight for the weapon. The 
patent is assigned to the United States. 
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SMOOTH BLADE ACTION 
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= 1007 E. Market St., Warsaw, Ind. 


spindl 
power wand 
pritt presses 
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A whole tool 
hand—finest, fastest, most pow- 
erful tool for its weight, 12 oz. Full 


shop in your 


of thrills for everyone. Uses 300 ac- 
cessories to grind, drill, polish, cut, 
it, saw, sand, sharpen, en- 
25,000 r.p.m. Plugs in 
any socket. 
Make gifts, prizes, things 
for the home or to sell— 
HOBBIES ship, train, plane or house 
Scale drawing pians models, costume jewelry, 
of 50 tascinating figurines, those new en- 
new projects. graved glass book ends, 
Send 28¢ for mirrors, trays, etc., from 
Porttotio . 

of 12. any metal, alloy, plastic, 

glass or wood. 


ORDER ON 10 DAYS’ MONEY-BACK TRIAL 
DeLuxe Model Handee (illustrated) with 6 
Accessories, $18.50. Standard Model, 18,000 
r.p.m. with 3 Accessories, $10.75. 


FREE—64-PAGE CATALOG 


Complete information on Handee Products 

and their wide application in crafts work 

and industry all over the world. 
CHICAGO WHEEL & MFG. CO. 


115 S. Aberdeen St. 
Chicago, tll. 


Seventeen-Year Locusts 


(Continued from page 85 


Insects with similar habits, and even with 
“W's” on their wings, are known to appear 
in the Ural Mountains of Eastern Europe. 
Another mistaken belief which has been 
given wide currency is the idea that adult 
cicadas never take nourishment. It has 
been demonstrated that, in at least some 
cases, they insert sharp little beaks into 
plant tissues and drink sap. However, the 
damage caused by these insects is negligible. 

Recently, scientists have begun a new 
line of cicada investigation, the study of 
their little-known activity below ground. 
At the University of Kansas, Dr. Ray- 
mond H. Beamer is now raising cicadas in 
tubs of dirt in which goldenrod roots sup- 
ply the needed sap. Out of such researches 
may come the discovery that even the so- 
called annual cicada, the familiar, noisy, 
green “dog-day harvest fly,"” may take more 
than one year to develop and that all ci- 
cadas are really periodic, each having its 
own cycle of years needed for its develop- 
ment. 

In any case, the seventeen-year variety 
holds the record for the length of time re- 
quired to reach maturity. The successive 
appearances of these insects form a sort of 
slow-motion insect clock, recording time in 
seventeen-year intervals. Only twenty-six 
times has this clock completed a revolution 
since Christopher Columbus. discovered 
America. Only eighteen generations of the 
cicadas have appeared since the Pilgrims 
landed at Plymouth; only ten since the 
American Revolution; and only four since 
the Civil War. Although each brood of the 
seventeen-year cicada, in northern states 
and the thirteen-year cicada, in southern 
states—requires its full period to develop, 
there are different broods so that every 
year, somewhere in America, periodic ci- 
cadas are appearing. The present wide- 
spread brood, Number XIV, is celebrated as 
the one first seen by white settlers. 

As this is written, pale, antlike creatures 
are already hatching from the eggs laid in 
twigs by the female cicadas. They are 
dropping to the ground and disappearing 
from sight, beginning again the cycle which 
last commenced in 1923. Vast and sweeping 
changes-—elections, wars, scientific advances 

will occur during the years they will 
burrow through the darkness of the soil. 
Then, as though at a given signal, in the 
year 1957, they will tunnel upward to the 
surface. That emergence, seventeen sum- 
mers hence, will complete once more the 
strange cycle of their astonishing existence. 
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ERSONA 


Are you the type of person 
who can smile while others 
boil? You can be—when you 
use “Prestone” anti-freeze — 
the winter protection that 


will not boil away! 


SEE PAGES 212-223 
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L bearings tells 
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asbestos to seal the 


of oil 
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If a coarse thread is used on a part of small 
diameter, it is likely to weaken the core so i 
will stand the strain the cut. For this 
reason a multiple threading operation, rather 
than a coarse thread, is advisable when a more 

desired than that provided 
thread. 


not of 


rapid advance is 
with a standard 

There are many ways to reduce manufacturing 
costs. For example, a milling-machine hand had 
seven minutes to every piece being 
automatically machined, so a small drill press 
was installed nearby to keep him busy. It 
proved profitable to both employee and em- 
ployer. 


waste for 
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1 new kind of paste blue 
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1 manufacturer of a certain machine gun is 
reported to have that 101 tb. 
terials are required to produce 18 |b. of finished 
parts. From a 1940) manufacturing point 
view, something appears to be decidedly wrong. 
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grinder often proves useful in 


connection with a shaper, but 1 recently dis- 
covered that an electric drill doesn’t take a 
back seat in this respect either. If you use your 


1 tool-post 


ingenuity, you can devise several means to brace 
it on the tool-post slide. 


The way oil is splattering around 
machines and turret lathes in some plants, one 
would think that cutting oil costs no more than 
water. That accounts for certain operators who 
would look better with rubber and an 
umbrella. Others doing the same work are able 
to wear a white apron. 


Screw 


boots 


The more inserts of wear-resisting alloys you 
can use in connection with tools, machinery- 
steel parts, and castings, the cheaper you 
produce, because you will be able to use lighter 
and cheaper metals. 
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WALKER-TURNER 
10’ TILTING ARBOR SAW 


Only in a Walker-Turner 10° Tilting Arbor Saw do you 
get all of the valuable features listed here. Get most for 
your money by selecting Walker- Turner Machine Tools 


1—Geared shock-proof motor for greater efficiency. 

2—Heavy cast iron and steel tilting assembly, preci- 
sion-machined for accuracy. 

3—Jam-proof 
for raising 

4—Special steel saw spindle mounted on precision 
ball bearings. 

5—Heavy cast iron tal 
idity and accurately 
Size 25” by 32 

6—Safety 


kickback pawls. 


“gun carriage” elevating mechanism 


and lowering saw blade. 


t ir table strongly reinforced for rig- 
ground to a plane surface, 


with extension tables. 
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motor and accessories 
extra) Shipping weight 
210 ibs. without motor, 


guard with anti- 
7—Steel ripping fence welded 
into box 
rigidity with lightness. 
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Walker-Turner Co., Inc. 
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describing all of the Walker-Turner Machines. 
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Waterproof Glue Mixed 
in Developer Cans 


A DOUBLE can of the type in which photo- 
graphic developers are sold is a handy small 
container for powdered waterproof 

in) glue. The in- 
ner can may be 
used as a mixing 
pot for the glue, 
and the large can 
sufficient size 
to hold a surplus 
amount of the dry 
glue for use at 
future time. 


(case- 


is of 


some 


The glue powder and water are mixed in the in- 
ner can. Surplus dry glue is kept in the large can 


Detecting Thin Internal Cuts 


It’s a trick from the old school, but you 
can detect audibly the removal of even 
0.0005” stock while threading internally. At- 
tach fine music wire to the external surface 
of the work, connect the other end to a 
small cylindrical cardboard box, and use it 
as an ear phone.—-H. J. C. 


Toolmaker’s Clamp Acts 
as Small Lathe Dog 


AN ORDINARY 
made to serve as a lathe dog by fastening a 
bolt in the faceplate of the lathe to drive it, 
as_illustrated._-C. W. W. 


toolmaker’s clamp can be 
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ry this yourself: next time you start a job that 
calls for working in metals, use Kester Metal 
Mender for all metallic joints. 

This famous home solder does the kind of work 
that adds to your skill as acraftsman increases 
your pride in the products of your own design. 
And the things you make have permanence 
when you put them together with Kester! 

Kester Metal Mender is ideal 
for making quick and easy repairs for all broken 
or leaky metalware. The handy flux contained in- 
side of the solder 


In the same way, 


like the lead in a pencil) insures 
perfect soldering results every time you put the 
heat to it. 

Insist on genuine Kester Metal Mender at 


hardware and other stores. Send for a generous 


Use -It”’ Booklet. 


KESTER 


METAL MENDER 


free sample and “*How-to- 
Mail the coupon now! 


KESTER 
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Kester Solder Company, 4 rightw dA U agro, | 
ease send me free samy f ester eta Ie er anc How-t 


Booklet 


Name 
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Skip Put 


freeze-up worries. 
"Prestone” anti-freeze in your 
car now—one shot protects 
You're safe— 


you all winter. 


and you know it! 


SEE PAGES 212-223 
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mation. 
J. 8. WIKN MFG. CO. Dept. 110, 124 W. 23 St. a7 
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Miniature Leaded Windows 
Made from Photo Film 


film makes ex- 
for a ship 


UNEXPOSED photographic 
cellent lights of leaded glass 
model or any type of small model. To rep- 
resent the window or lantern bars, lines are 
scratched right through the emulsion. Paint 
or gilt is applied over the entire scratched 
surface. Seen from the glossy side, the film 
gives an excellent imitation of grilled win- 
dows, ornamental lanterns, and the like. 





? STYLUS 
WINDOWS 


LINES SCRATCHED 
THROUGH 
EMULSION 








The emulsion is scratched with a stylus and then 
coated with paint. The glossy side faces outward 


Gaskets Cut Up into Washers 


Sort washers of various sizes can be cut 
from old auto cylinder-head or oil-pan gas- 
kets. They will not mar highly polished sur- 
faces when the nuts are tightened, and they 

can also be used as light-duty lock washers 
because of the slight resiliency of the inner 
layer of material.—W. C. W. 


Cellulose Tape Fastens 
Notebook Index 


SMALL pocket notebooks and other books 
may be indexed by placing the typewritten 
index letter, phrase, or number between a 
fold of transparent cellulose adhesive tape 
as shown below.—R. O. L. 
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Special Clamps Support 
Work for Machining 


TOOLMAKERS and machinists who do much 
miller, shaper, and planer work will find 
parallel clamps of the type illustrated are a 
great aid in supporting flat, square, or 
round work. The jaws have a combination 
V-groove and step, and the heels are tapped 
for jack screws for leveling. The screws 
themselves can be short, because blocking 
can be used under them whenever the job 


requires it.—CHARLES H. WILLEY., 


Hack-Saw Blade Narrowed 
for Cutting Curves 


Using tin snips 
to cut off half 
of the back por- 
tion of the blade 


With the altered 
blade, it is easy 
to saw out curves 


WITH an ordinary hack-saw blade it is 
practically impossible to cut curves. This 
can be done, however, by cutting off about 
half of the back portion of a flexible-back 
blade with tin snips as shown. It is wise to 
test the blade at the back edge before at- 
tempting to cut, as some varieties may be 
too brittle. If the blade can be bent with 
pliers, it may be cut. A blade so altered can 
be used to cut fairly small curves, as shown 


above.— 3ENEDICT BRONSON, 


GIVES YOU Accuracy 
Strength and Power at Low Cost 


Now you can handle any of those precision metal 
lathe jobs that used to require expensive equipment— 
the new Atlas 6” lathe is the first precision-built small 
lathe at a popular price. Timken bearing equipped, 16 
speeds, V-bele drive, precision-ground bed. 12” or 18”° 
centers, $61.50 and $64.50 complete less motor. Send 
for big 1940 Atlas catalog. 

See Atlas, Hall of Inventions, N. Y. World's Fair 


ATLAS PRESS CO. 
1055 N. PITCHER ST. 
KALAMAZOO: 
A MICKIGAN 
>a = = * » 
LATHES DRILL PRESSES ARBOR PRESSES 
META SHAPERS VISES CIRCULAR SAWS 
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f lings t i rsandother 
HONSAKER, Box 7000. Masontown, Pa. 





$3.00 oa 





TRAFFORD PLA: TICS 


For — z. ,samples, 48-page Trafford rtf cond 


$1.00 order Ex — 2 Kit 
d, Dept. 779, 360 Werthinesen 


‘SPEEDY SPRAYERS 


ONLY $9.25 FOR THIS 100 % 
_OIL-LESS PAINT sraavers | 


r never needs ceiling! I 


only two mov- 
ing parts, For 


“Send ‘ter r FREE illustrated booklet of 
PORTABLE, PRACTICAL, LOW COST 


SPEEDY PAINT SPRAYERS 


DEALERS: Send for catalog, price list and discounts on 
Speedy electric and auto-power paint sprayers. 


W. R. BROWN, CORPORATION 


5728 Armitage Ave., Chicago, lll., U. S. A. 











SOUTH BEND 
LATHES 








ON DISPLAY 
In all Principal Cities 


See a South Bend Lathe before you 
buy. Write today for free catalog and 
name of nearest dealer. 


Partial List of Dealers 


Baltimore. Md. 
Bridgeport, Conn. 
Buffalo, N. Y.—E 
Chicago—Sout! 
Cleveland, Ohio 
Dayten, Ohio ; 
Detroit, Mich. 
Houston, Texas—W 
Swing Size Bed Lengths Dist. Between Centers soe Suge, Se. 

. — Newark, N. J 


16” x|5’ South Bend Underneath Motor Driven Lathe 


For thirty-three years South Bend Lathes have been giving 
efficient, dppendable service in the tool rooms and production 
shops of Ajnerica’s leading industries. Throughout the world, 
their practical design and fine workmanship have made them 
the popula} choice of men who know machinery. South Bend 
Lathes haye ample power, extreme accuracy, and an un- 
usually wide range of spindle speeds. 


SIZES OF SOUTH BEND LATHES 








rkshop Lathes 
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Collet Lathes 
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Lathe B 


uilders Since 


1906 





35” New York. N. Y. 


Philadelphia. Pa. 
Pittsburgh, Pa. 
Portland, Ore 
Providence, R.I. 
Rochester, N. Y. 
Rockford, Ill. 
San Francisco, Cal. 
Seattle. Wash. 
St. Louis, Mo. 
St. Paul. Minn. 
Toledo, Ohio—! 


*Chicago Sates Office: Room 308; Machinery 
s S Building, Phone State 7283 


POPULAR 


SCIENCE 























HIS SMELLY PIPE WAS OVER- -RIPE 


— but he’s out of the dog house now! 























PIPE AT A WEDDING? Sure! Pete made 


“ouT YOU GO, PETER! I w: yt marry a 
such a hit with his mild, gré and-smelling 


human Sine »ke- screen 
tk ybacco anyway 


it! Switch to a mil 


Ne A Cellophane tape 
around lid seals 


flavor in, brings 

you tobacco 100% 
~ factory-fresh! 
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UNION MADE 
—“< 


es Stee 


! Where'd you get that 
ina fire sale? Snap out of 


1 and fragrant blend.” 


blend that even 


Sir Walter Raleigh burley 
1 her approval! 


his mother-in-law smilec 
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e, ~ UNCLE WALTER’S oes HOt 


"EVERY TUESDAY MIONT x MBC # PRIZES FOR YOUR “DoS 
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weause Chesterfield concentrates on the important things in 


them cool and 


! 
~-noking. You smoke Chesterfield. and tind 
Heasant. You light one after another. and they really taste bet- 
ter. You bury print kh alter pre ko and find them definitely milder. 


For complete smoking satisfaction 
you can't buy a better cigarette 


Viloke your 
next pack 


_HESTERIIELD 


t 40, LIGGETT & Myers TOBA a 





